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INTRODUCTION 

Ground water in the City of St. Louis Park, Minnesota has been contaminated by 
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activities at a coal-tar distillation and wood preserving plant operated' from 
1917 to 1972. Numerous previous studies have identified polynuclear aromatic 
hydrocarbons (PAH) present in various aquifers beneath St. Louis Park and 
adjacent communities. 

The United States Environmental Protection Agency (EPA), the Minnesota 
Pollution Control Agency (MPCA), the Minnesota Department of Health (MDH), the 
City of St. Louis Park (SLP), and Reilly Tar & Chemical Corporation (Reilly) 
have agreed to acceptable water quality criteria for PAH. These criteria, as 
incorporated into a Consent Decree, include the following concentration 
levels: 

Advisory Drinking Water 
Level Criteria 

0 Sum of benzo(a) 
pyrene and dibenz(a,h) 
anthracene 3.0 ng/1* 5.6 ng/1 

0 Carcinogenic PAH 15 ng/1 28 ng/1 

0 Other PAH 175 ng/1 280 ng/1 

* or the lowest concentration that can be quantified, whichever is 
greater 

In conjunction with the implementation of remedial measures to limit the 
spread of contaminants, a granular activated carbon (6AC) treatment system has 
been installed to treat water from St. Louis Park (SLP) wells 10 and 15. 
Further provisions of a Remedial Action Plan (RAP) call for long-term 
monitoring of the influent and effluent of the GAC treatment plant and the 
major aquifers underlying the region. The general objective of the monitoring 
program is to identify the distribution of PAH and/or phenolics in the ground
water. The analytical data will be used to evaluate contamination by comparing 
the levels of PAH and/or phenolics found in the various samples with historical 
water quality data and with water quality criteria established in the Consent 
Decree-RAP. The specific objectives of the sampling and analysis program, and 
therefore, the intended end use of the data vary slightly for the different 
aquifers being monitored in accordance with the Consent Decree-RAP. 



The GAC plant monitoring Is being done to assess and continuously evaluate the 
performance of the treatment system. Analytical results for Influent and 
effluent samples will be compared to the drinking water criteria for PAH as 
established In the Consent Decree-RAP. Based on these comparisons, decisions 
will be made on: 1) system operations (e.g., when the carbon should be 
replaced), and 2) cessation of the treatment system. If desired, when 
sufficiently low concentrations of PAH in Influent samples are demonstrated. 

The objective of sampling the four existing Mt. Simon-Hlnckley Aquifer 
municipal drinking water wells and any new Mt. Simon-Hlnckley Aquifer municipal 
drinking water wells Installed within one mile of well VI23, and analyzing for 
PAH, Is to assure the continued protection of these wells from PAH resulting 
from activities of Rellly at the site. The analytical data will be used to 
make comparisons between the levels of PAH found In the Mt. Simon-Hlnckley 
Aquifer, and the drinking water criteria established In the Consent Decree-RAP. 

The objective of sampling and analyzing the Ironton-Galesvllle Aquifer source 
control well (W105) Is to assess the levels of PAH In the discharge from W105 
when It is pumping a monthly average of 25 gallons per minute. The data will 
be used to compare the concentration of total PAH In the samples to a cessation 
criterion of 10 micrograms per liter of total PAH established In the Consent 
Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells 
are Installed within one mile of well VI23, then those wells will be sampled and 
analyzed for PAH to meet the objective of assuring protection of the well from 
PAH resulting from the activities of Rellly at the site. The analytical data 
will be used to compare the levels of PAH found In potential Ironton-Galesville 
Aquifer drinking water wells to the drinking water criteria established In the 
Consent Decree-RAP. 

The objectives of monitoring the many Prairie du Chlen-Jordan Aquifer wells. 
Including municipal drinking wells, private or Industrial wells, and monitoring 
wells are to: 1) monitor the distribution of PAH In the aquifer, thus 
evaluating the source and gradient control systems, and 2) assure the 
continued protection of drinking water wells from PAH resulting from the 
activities of Rellly at the site. The analytical data will be used to compare 
the levels of PAH in the Prairie du Chlen-Jordan Aquifer to historical PAH data 
and to various criteria established In the Consent Decree-RAP (e.g., drinking 
water criteria for drinking water wells, and a cessation criterion of 10 
micrograms per liter of total PAH for source control well W23). Analytical 
data for samples of the discharge from gradient control well SLP4 will be 
compared to discharge limitations In an NPDES permit that has been applied for 
and which proposes that the discharge be directed to a surface water receptor. 
Water level data will be used to evaluate ground water flow patterns in the 
Prairie du Chlen-Jordan Aquifer. 
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The objective of monitoring St. Peter Aquifer wells will be to determine the" 
nature and extent of PAH in the St. Peter Aquifer resulting from the activities 
of Reilly at the site. The analytical data will be used to compare the levels 
of PAH in the St. Peter Aquifer to historical PAH data and to the drinking 
water criteria established in the Consent Decree-RAP. Water level data will 
be used to evaluate ground water flow patterns in the St. Peter Aquifer. 

The objectives of monitoring the Drift-Platteville Aquifer wells are to: 1) 
monitor the distribution of PAH and phenolics in the aquifer, thus evaluating 
the source and gradient control systems, and 2) further define the nature and 
extend of PAH and phenolics in the Northern Area of the Drift-Platteville 
Aquifer resulting from the activities of Reilly at the site. The analytical 
data will be used to compare levels of PAH and phenolics in the Drift-
Platteville Aquifer with historical water quality data for the aquifer and with 
various criteria established in the Consent Decree-RAP for PAH and phenolics. 
Water level data will be used to evaluate ground water flow patterns in the 
Drift-Platteville Aquifer. 

The Site Management Plan outlines the scope of work to be performed in order to 
monitor the ground water in the St. Louis Park, Minnesota area in accordance 
with the Consent Decree-RAP related to the Reilly Tar & Chemical Corporation 
N.P.L. site. Included in this plan are: 1) the identity of wells to be 
monitored, 2) the schedule for ground water monitoring, and 3) a description 
of the procedures that will be used for sample collection, water level 
measurement, sample handling, sample analysis, and reporting. 

The time period covered by this Plan is from January 1, 1989, or the date of 
its acceptance and approval by the agencies if said acceptance/approval is not 
granted by January 1, to December 31, 1989. The next subsequent Sampling Plan 
(RAP section 3.3) will be submitted by October 31, 1989 covering the 1990 
calendar year. 

This Plan incorporates the requirements of RAP Sections 3.2, 3.3, 4.3, 5.1, 
6.1.4, 7.3, 8.1.3, 9.1.3, 9.2.3, 9.3.3, and 9.6. Some of the monitoring 
required under these RAP Sections has already taken place in accordance with 
the Initial Sampling Plan, which was approved by the Agencies on June 22, 1988. 



MONITORING SCHEDULE 

The monitoring schedule outlined in this Plan indicates the starting criteria 
and the frequencies of monitoring as outlined in the RAP to determine when the 
wells are monitored (Tables 1 and 2). In general, the monitoring schedule will 
allow economies of scale in the field and in the laboratory by grouping the 
various monitoring events described by the RAP as much as possible. Samples 
will be collected within the time periods indicated on Tables 1 and 2, and all 
parties will be given two weeks notice in advance of routine sampling. 

Tables 1 and 2 summarize the ground water monitoring schedule for the period 
through December 1989, and represent the minimum monitoring program that is 
likely to occur during the year. However, additional monitoring will take 
place if treated water from the GAG plant or ground water from active municipal 
drinking water wells exceeds the drinking water criteria established in the 
Consent Decree-RAP. This additional monitoring is described in Sections 4 and 
12 of the RAP, and are reproduced in Appendix A of this Site Management Plan. 

The duration of field sampling events will depend on the number and type of 
wells to be monitored. For estimating purposes, it is assumed that between 10 
and 20 active pumping wells (e.g., municipal, industrial, or gradient/source 
control wells), or between 4 and 8 monitoring wells can be sampled in one day. 
It is a reasonable expectation that most sampling will take place over the 
better part of a week, and some sampling may be done over a longer time frame. 



TABLE 1 

SAMPLING PLAN GAC PLANT MONITORING SCHEDULE 

RAP 
Section 

4.3.1(C) 

4.3.3(C) 

Sampling 
Points 

Treated 
water (TRTD) 

Feed 
water (FEED) 

Start of 
Monitoring 

Date of plan 
approval 

Date of plan 
approval 

Sampling 
Frequency 

Quarterly 

Analyses^^^ 

PAH(ppt)^^^ 

Annually PAH(ppt) 

4.3.4 Treated 
water 

Date of plan 
approval 

Annually Extended PAH(ppt) 

4.3.4 Treated or 
Feed water 

Date of plan 
approval 

Annually Acid fraction 
compounds in 
EPA Test 
Method 625. 

(a) This schedule does not include certain contingencies (e.g. 
exceedance monitoring) and, therefore, represents the minimum 
program that is likely to occur between the date this Plan is 
approved and December 31, 1989. Sections 4 and 12 of the RAP 
outline the additional monitoring that will be conducted if PAH 
criteria are exceeded. The first samples will be collected 
during the period indicated by the monitoring frequency 
following the date of the start of monitoring. The location of 
the GAC plant is shown in Figure 1. 

(b) Lists of parameters and methods for analysis of PAH, extended 
PAH, and acid fraction compounds in EPA Test Method 625 are 
provided in the QAPP. Field blanks will be collected and 
analyzed at a frequency of one per day. Duplicate samples will 
be collected and analyzed at a frequency of one per 10 samples. 

(c) ppt = parts per trillion. This signifies analysis using 
selected ion monitoring gas chromatography mass spectrometry. 



TABLE 2 , . 
SAMPLING PLAN GROUND HATER NDNITORING SCHEDULE 

Source of 
Water 

Mt. Simon-
Hi no kl ey 
Aquifer 

Ironton-
Galesville 
Aquifer 

Prairie 
du Chi en-
Jordan 
Aquifer 

St. Peter 
Aquifer 

RAP 
Section 

5.1 

5.3.2 

(j) 

6.1.4 

6.2.1 

7.3(A) 

7.3(B) 

7.3(C) 

Sampling 
Points 

SLP11,SLP12, 
SLP13,SLP17 

New municipal 
wells within 
one mile of 
well W23 

W105 , 

New municipal 
wells within 
one mile of 
well W23 

SLP4 

W23 

SLP6,SLP7 
or SLP9.W48 

Start of Sampling 
Monitoring Frequency 

Date of plan Annually 
approval 

At the time 
of 
installation 

Annually 

Analyses^^^ 

PAH(ppt)^^^ 

PAH(ppt) 

Date of plan Semi-annually PAH(ppb)^^^ 
approval 

At the time Annually 
of installation 

Start of 
pumping 

Date of plan 
approval 

Date of plan 
approval 

7.3(D)^'^UHM or MGC^S^ 
E2.E13,H3, 
SLPIO or SLP15, . 
SLP14,SLP16,W4D2^"^ 
W403,W119 

Date of plan 
approval 

Qua rterly 

Semi-annually 

Quarterly 

Semi-annually 

PAH(ppt) 

PAH(ppt) 
phenolics 

PAH(ppb) 

PAH(ppt) 

PAH(ppt) 

7.3(E)^'^^SLP5,H6,E3. 
E15,MTK6. 
W29,W40, 
W70,W401 

Date of plan 
approval 

7.3(F) W112.W32, 
SLP8.SLP10, 
E4.E7 

8.1.3 SLP3 plus 
six additional 
monit 
wells 

Date of plan 
approval 

Date of plan 
approval 

Annually 

Quarterly 

Annually 

PAH(ppt) 

No Chemical 
analyses' 

PAH(ppt) 



TABLE 2 (continued) 

Source of 
Water 

RAP 
Section 

Sampli ng 
Points 

(j) Start of 
Monitoring 

Sampling 
Frequency Analyses^^^ 

Drift-
Platteville 
Aquifer 

(a) 

(b) 

(c) 

(d) 

(e) 

9.1.3 
and 
9.2.3 

W420,W421, Date of plan Quarterly 
W422 approval 

9.6 (i) 

PAH(ppb) 
and 
total 
phenols 

PAH(ppb) 
and 
total 
phenols 

Drift:W2.W6 Date of plan Annually 
W10,W11,W12, approval 
W116,W117. 
U128,W135,W136 
W423,W425,W427. 
P109.P112, 
Platteville: 
W1,W18,W19,W20, 
W27,W101, 
W120,W121, 
W124,W130. 
W131, 
W143,W424,W426, 
W428 

This schedule does not include certain contingencies (e.g. 
exceedance monitoring) and, therefore, represents the minimum 
program that is likely to occur between the date this Plan is 
approved and December 31, 1989. Section 12 of the RAP outlines 
the additional sampling that will be conducted if the drinking 
water criteria are exceeded in samples from water supply wells. 
The first samples will be collected during the period indicated 
by the monitoring frequency following the date of the start of 
monitoring. Field blanks will be collected at a frequency of one 
per day, and one duplicate sample will be collected for every 10 
samples. 

Lists of parameters and descriptions of the methods for analysis 
of PAH, phenolics, and expanded analyses are provided in the 
QAPP. Water levels will be measured each time samples are 
collected for analysis, except for those wells which prove to be 
inaccessible for such measurements. 

ppt = parts per trillion. This signifies analysis using selected 
ion monitoring gas chromatography mass spectrometry. 

ppb = parts per billion. This signifies analysis by EPA Method 
625. If analytical results for individual wells are below 20 
micrograms per liter (20 ppb) using this method, then the part 
per trillion method will be used on subsequent monitoring rounds. 

Water levels in W38 will be measured each time W105 is sampled. 
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TABLE 2 (continued) 

(f) Water levels only (no monitoring) will be measured at these 
wells, except for those wells which prove to be inaccessible for 
such measurements. 

(g) AHM = American Hardware Mutual, MGC = Minikahda Golf Course. 

(h) Well W402 may or may not be available for sampling at the same 
time as the other wells on these lists. It will be sampled in 
conjunction with the monitoring performed in accordance with the 
schedule shown, once it has been constructed. 

(i) If any of the wells listed here become damaged, destroyed, or 
otherwise unsuitable for sampling, alternate wells will be 
selected by the Project Leaders for monitoring. 

(j) Sampling points are located on the maps shown in Figures 1 
through 5. Letter prefixes to well codes are defined as follows: 

w 4-inch monitoring well 

p • monitoring piezometer 

SIP - St. Louis Park supply well 

E Edina supply well 

H Hopkins supply well 

MTK • Minnetonka supply well 

(k) Water level measurements will be made quarterly at these wells, 
except for those wells which prove to be inaccessible for such 
measurements. 

(1) The six St. Peter Aquifer monitoring wells that will be monitored 
according to RAP Section 8.1.3 will be selected by the Project 
Leaders based on the results of the first and second monitoring 
rounds of 1988. 



= Well location, 

Figure 1 Location of Mt. Simon - Hinkley Monitoring Wells 
and St. Louis Park GAC Water-treatment Plant 
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Figure 2 Location of Praire du Chien-Jordan Aquifer Wells 
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Figure 3 Lcx^ation of Source and Gradient Control \'tells 
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SCALE 
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Figure 4 Location of Drift-Platteville Monitoring Wells 
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Reference: MGS, Miscellaneous Map S^ies, 
M-57, Plate 1 of 2, Bedrock Geology, 

EXPLANATION 

AW 33 LOCATION AND PROJECT WELL NUMBER 

© 
® 

OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER 

OBSERVATION WELL COMPLETED INi BASAL ST. PETER CONFINING BED 

ST. PETER MONITORING WELLS CONSTRUCTED IN 1987 

WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL 
RECORDER DURING PART OF 1978-81 

BEDROCK VALLEY/CONTACT WHERE UNCONSOLIDATED DRIFT 
DEPOSITS OVERLIE ST. PETER SANDSTONE 

Figure 5 Existing St. Peter Aquifer Well Locations and Bedrock Valley 
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GROUND HATER SAMPLING PROCEDURES 

An important distinction is made between the sampling procedures for active 
pumping wells (e.g. municipal wells) and for non-pumping monitoring wells. 
Active pumping wells are used on a regular basis, have dedicated pumps and 
associated plumbing, and have sample taps for collecting samples. Non-pumping 
monitoring wells may be new, or may have not been pumped for several years, and 
most require pumping and associated equipment for sampling. Another 
distinction is that the active pumping monitoring wells are typically located 
inside buildings whereas monitoring wells are not. 

With these considerations in mind, this Plan has been developed so that the 
ground water monitoring program in each aquifer meets the requirements and 
intent of the RAP. Ground water monitoring will be conducted in accordance 
with the procedures given in the Quality Assurance Project Plan (QAPP), and 
with "Procedures for Ground Water Monitoring: Minnesota Pollution Control 
Agency Guidelines", April 1985. 

Water Level Measurements 

Water level measurements will be made using electric tapes or weighted steel 
tapes. Steel tapes will be used whenever possible because of their generally 
greater precision compared to electric tapes. Water level measurements using 
steel tapes will be made by suspending a known length of tape in the well so 
that the bottom end of the tape is below the water level. The lower portion of 
tape will be coated with blue chalk that exhibits a noticeable color change 
when wetted. The water level measurement will be obtained by subtracting the 
length of wetted tape from the total length of tape suspended below the 
measuring point of each well. 

If reliable water marks on chalked portions of steel tapes can not be discerned 
because of water on the inside of the well casing or pump discharge pipe, then 
an electric tape will be used for water level measurements. Using the electric 
tape, the probe at the end of the tape will be lowered slowly in the well until 
contact with the water is made. Because of surface tension, readings of the 
water level made when the probe enters the water will differ from readings made 
when the probe leaves the water, thus breaking surface tension. To standardize 
these measurements, the second reading will always be used (i.e., the reading 
made when the probe leaves the water). 
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Water level measurement made for the purpose of defining ground water flow 
patterns in a particular aquifer will be performed independently from ground
water sampling, as a discrete event (probably lasting one or two days). The 
wells will be revisited for sampling, and measurements to determine the volume 
of water in the well will be made at that time. 

Sample Collection at Active Pumping Wells 

At active pumping wells the sampling team will first determine that the wells 
have actually been pumping during the period preceding sampling. This 
information may be derived from inspecting flow recorders or from interviewing 
knowledgeable persons regarding the wells (water department employees, well 
owners, etc.). The information will be documented in the field notes of the 
sampling team. 

Water level measurements will then be made, if practical. The normal operation 
of the well will not be interrupted for the purpose of measuring water levels. 
An electric tape will be used to measure water levels in pumping wells. 
Sampling will proceed by filling the required containers with water from the 
sampling tap as near to the well head as possible, and before any holding tanks 
or treatment is encountered. The only exception to this is the GAC plant 
monitoring under RAP Section 4.3 which includes treated-water monitoring. 

If it can not be determined that a well has been pumping at some time during 
the 24 hour period preceding sampling, or if it is known the well was not 
pumping, then the well shall be purged until field measurements of 
temperature, pH, and specific conductance have stabilized after at least three 
well volumes have been removed from the well. These measurements, water 
levels, and the amount of water pumped will be recorded in the field notes. 

Sample Collection at Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty in the purging 
and sampling of the monitoring wells and piezometers, flexibility in the 
approach to sample retrieval is necessary. This Plan proposes that the 
sampling team be given latitude in the selection of purge/sample equipment and 
procedures necessary to compete the monitoring task. 

Table 2 specifies the monitoring of Prairie du Chi en-Jordan Aquifer monitor 
well W70 which is equipped with an operable dedicated submersible pump. Well 
purging and sample retrieval tasks will be completed with the aid of the pump 
in conformance with parameter monitoring established herein. 
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Monitoring wells and piezometers not equipped with dedicated submersible pumps 
will be purged using a nondedicated submersible pump, suction pump or bailer. 
During the purging of each well, temperature, pH, and specific conductance of 
the purge water will be monitored using a Hydrolab water quality monitor I (or 
equivalent). Readings will be taken once per well volume. Stabilization of 
these readings will indicate that purging is complete and sampling may 
commence. Upon completion of well purging, samples will be collected from each 
well using a stainless steel or teflon bailer and a new length of nylon or 
polyester rope. 

Samples will be collected by filling each of the appropriate sample containers 
in rapid succession, without prerinsing the containers with sample. The bottle 
will be held under the sample stream without allowing the mouth of the bottle 
to come in contact with the bailer and filled completely, and the cap securely 
tightened. Bottles will be checked for air and if air is visible, the cap 
removed and more sample added. All sample labels will be checked for 
completeness, sample custody forms completed and a description of the sampling 
event recorded in,the field notebook. 

The discharge from purging monitoring wells will be handled in accordance with 
the Contingency Plan (Appendix 8). In general, if a visible sheen can be seen 
on the water surface, the discharge will be routed to the sanitary sewer. 
Otherwise, the storm sewer or surface water discharge will be used. Non-
dedicated ground water sampling or monitoring equipment that comes in contact 
with the ground water will be decontaminated between uses, as described in the 
QAPP. 
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ANALYTICAL PROGRAM 

Tables 1 and 2 show the ground water monitoring summary as prescribed in the 
RAP. Indicated on the tables are the analyses required. Expanded analyses 
including some priority and conventional pollutants may also be required 
according to RAP Section 9.3.3. Details of all analytical methodology can be 
found in the QAPP and it's appendices. All analyses will be performed at the 
Rocky Mountain Analytical Laboratory's (RMAL) Arvada, Colorado analytic 
facility. RMAL has agreed to provide a turnaround time of 30 working days from 
the receipt of samples to the submittal of analytical reports. The laboratory 
will notify the City of St. Louis Park if it can not meet this turnaround time. 

Ground water monitoring will include two methods of PAH analyses depending upon 
the anticipated PAH concentration levels. Low level (nanograms per liter or 
part per trillion) PAH analyses will be performed utilizing selected ion 
monitoring (SIM) gas chromatography mass spectrometry (GC/MS). This method 
will be used to analyze samples from drinking water wells and from other wells 
for which the RAP requires drinking water criteria to be enforced (e.g., St. 
Peter Aquifer monitoring wells). Non-criteria level (micrograms per liter or 
part per billion) PAH analyses, using the Scanning GC/MS Method, will be 
performed on samples from wells that have historically contained elevated PAH 
concentrations (e.g., part per million levels in well W23), and on wells that 
are not subject to the RAP's requirements for meeting drinking water criteria 
(e.g.. Drift- Platteville Aquifer monitoring wells). 

Two methods are required for PAH analyses because the low level part per 
trillion SIM method is not appropriate for samples containing more than 
approximately 20 micrograms per liter of total PAH. Analysis of samples 
containing total PAH concentrations over 20 micrograms per liter, if performed 
with the low level method, requires multiple dilutions and increases the risk 
of cross-contamination of the samples. This decreases the reliability of the 
data. Not only will multiple dilutions increase the variability of 
measurements, but critical quality control information (e.g., surrogate 
recoveries) is lost. Therefore, for samples containing greater than 20 
micrograms per liter of total PAH the analytical method that will be used is 
Scanning GC/MS Method as described in the Quality Assurance Project Plan 
(Section 4.6). 
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Revised 4/18/89 

The Scanning GC/MS Method analysis will be performed on one-liter samples, and 
will have detection limits of 10 micrograms per liter. For wells that are 
tested with this non-criteria method, if the analytical results of the 1988 
monitoring indicate total PAH concentrations less than 20 micrograms per liter, 
the low level method will be used to analyze samples in 1989. This procedure 
will allow an evaluation of long-term PAH concentrations around the fringe PAH 
contamination in the Drift-Platteville Aquifer. 

Depending on the circumstances and the actual PAH level, 1988 analytical 
results using the low level that exceed 20,000 nanograms per liter of total PAH 
will indicate a switch to the Scanning GC/MS Method for 1989 sampling rounds. 

G: 
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REPORTING 

The analytical reporting requirements of the Consent Decree and RAP are 
identified in Part K of the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1, 
and 12.1.2 of the RAP. Park K requires Reilly to submit an annual progress 
report on March 15, 1990. This report will contain analytical reports as 
specified in Section 5.0 of the QAPP for this Plan, all water level 
measurements and chemical analyses that have not been presented in previous 
reports (e.g., the St. Peter Aquifer Remedial Investigation Report will present 
all of the data for the St. Peter Aquifer), and interpretive maps and tables, 
as specified in RAP Section 3.4(B) and (C). Also the effectiveness of the 
source and gradient control well systems in the Drift-Platteville Aquifer will 
be discussed in the annual report. 

The reporting requirement for each aquifer, and for the GAC treatment plant, 
are described below. 

GAC Treatment Plant 

RAP Section 4.3.5 requires the City to submit an annual report that presents 
the results of all monitoring of the GAC treatment system. Analytical results 
for wellhead water, feed water, and treated water will be included in this 
report. The report will also describe briefly the operating performance of the 
GAC plant during the previous calendar year. The GAC plant annual reports are 
due each March 15th. 

Mt. Simon-Hinckley Aquifer 

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the 
annual report. In addition to the results of all water level measurements and 
chemical analyses, the report will contain a map showing each well sampled with 
the concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a) 
pyrene and dibenz(a,h) anthracene labelled by the location of each well in 
accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells 
are monitored on an annual basis, there will be only one sampling event to 
report. 
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Ironton-Galesvine Aquifer 

The monitoring data for the Ironton-Galesville Aquifer will be included in the 
annual report. Since well W105 is the only well that will be sampled in this 
aquifer and only one other well (W38) will be used for water level 
measurements, the monitoring data will be reported in tabular form as well as 
in map form as required by RAP Section 3.4. 

Prairie du Chi en-Jordan Aquifer 

The monitoring data for the Prairie du Chien-Jordan Aquifer will be included in 
the annual report. The results of all water level measurements and chemical 
analyses will be included. For each of the quarterly measuring periods a water 
level contour map will be prepared with elevations labelled at each well, for 
each sampling event, a map showing each well sampled with the concentrations of 
Other PAH, Carcinogenic PAH, and the sum of benzo{a)pyrene and dibenz(a,h) 
anthracene labelled by the location of each well will be prepared in accordance 
with RAP Section 3.4(C). 

St. Peter Aquifer 

The monitoring data for the St. Peter Aquifer will be reported in the St. Peter 
Aquifer Remedial Investigation Report in accordance with RAP Section 8.1.4. 
The results of chemical analyses will be reported and a map showing each well 
sampled with the concentrations of Other PAH, Calrcioogenic PAH, and the sum of 
benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location of each well 
will be prepared in accordance with RAP Section 3.4.(C). Likewise, the results 
of water level measurements will be provided and a water level contour map will 
be prepared with elevations labelled at each well in accordance with RAP 
Section 3.4.(8). 

Drift-Platteville Aquifer 

The monitoring data for the Drift-Platteville Aquifer including the results of 
all water level measurements and chemical analyses, will be reported. A water 
level contour map will be prepared with elevations labelled at each well. A 
map showing each well sampled with the concentrations of Other PAH, 
Carcinogenic PAH, and the sum of benzo(a)pyrene and dibenz(a,h)anthracene 
labelled by the location of each well, and a map with phenolics concentrations 
labelled by the location of each well will be prepared in accordance with RAP 
Section 3.4. The Drift-Platteville Aquifer monitoring data will be included in 
the annual report to support a discussion of the results with respect to the 
effectiveness of the source and gradient control well systems. 

siteplan 
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Level or Drinking Water Criterion is exceeded 

during the first year of operation of the system, 

Reilly shall immediately notify the Regional 

Administrator, the Director, and the 

Commissioner, and shall undertake such additional 

Monitoring as is required by Section 4.3.2. 

(D) Routine Monitoring after two carbon changes shall 

be quarterly, unless the Regional Administrator, 

the Director, and the Commissioner determine that 

the observed service life of the carbon is too 

short to permit this frequency, in which case the 

Regional Administrator, the Director and the 

Commissioner shall notify Reilly of the required 

Monitoring frequency in accordance with Part G or 

H of the Consent Decree. 

4.3.2. Carbon Replacement Monitoring 

(A) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Drinking Water Criterion for Other PAH or 

exceed the Advisory Level for either Carcinogenic 

PAH or the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene, then Reilly shall collect 

two additional treated water samples at least 2 

Days apart within one week of receiving the 

results of the exceedance sample. If the 
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analytical results from either one or both of the 

two additional samples also exceed the Drinking 

Water Criterion for Other PAH or the Advisory 

Level for either Carcinogenic PAH or the sum of 

benzo(a}pyrene and dibenz(a,h)anthracene, and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(B) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Advisory Level for Other PAH, then Monitoring 

of treated water shall be conducted immediately 

according to Section 12.1. If the results of any 

two samples required by Section 12.1. exceed the 

Drinking Water Criterion for Other PAH, and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(C) If any analytical result from the additional 

samples taken as required by (A) or (B) above 

exceeds the Drinking Water Criterion for Other 

PAH, or the Advisory Level for either 

Carcinogenic PAH or the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene during either 

-20-



(1) within one year after the carbon treatment 

system is placed into service or 

(2) within one year after the first carbon . 

change if carbon was changed in the first 

year of operation of the carbon treatment 

system, 

then Reilly shall conduct the Monitoring program 

specified in Section 4.6. Reilly shall report 

the results of the Section 4.6. Monitoring 

program to the Regional Administrator, the 

Director and the Commissioner within 7 Days of 

receiving the analytical data. If the treated 

water from the carbon treatment system is 

determined pursuant to Section 4.6. to exceed the 

Drinking Water Criterion for Other PAH or the 

Advisory Levels for Carcinogenic PAH or the sum 

of benzo(a)pyrene and dibenz(a,h)anthracene, then 

Reilly shall replace the carbon within 14 Days of 

making this determination. If the treated water 

is determined pursuant to Section 4.6. to meet 

the Drinking Water Criterion for Other PAH and 

the Advisory Levels for Carcinogenic PAH and the 

sum of benzo(a)pyrene and dibenz(a,h)anthracene, 

then normal GAC system operation and Monitoring 

in accordance with Sections 4.3.1.(8) and 
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(C) After the first month of operation. Monitoring of 

feed water shall be performed quarterly until the 

carbon has been changed twice. If the Regional; 

Administrator, the Director and the Commissioner 

determine pursuant to Section 4.3.1.(8) that the 

GAG system is not operating properly, Reilly may, 

upon receipt of such determination, be required 

to resume biweekly Monitoring of feed water. 

(D) After two carbon changes in the GAG system, feed 

water shall be Monitored annually. 

4.3.4. Extended Monitoring 

Treated water from the GAG system shall be sampled and 

analyzed annually for the extended list of PAH in Part A.2. of 

Appendix A, using gas chromatography/mass spectroscopy (GG/MS), 

or other methods approved by the Regional Administrator and the 

Director. During this extended analysis, any compounds listed 

in Part A.2. of Appendix A, or any other compounds which are 

detected with significant peak heights that are not routinely 

Monitored, shall be identified and, if possible, quantified, 

usilig a mass spectral library which contains extensive spectra 

of PAH compounds, such as the National Bureau of Standards mass 

spectral library. Reilly shall analyze a sample of treated or 

feed water once a year for the acid fraction compounds 

determined by EPA Test Method 625 or by other methods approved 

by the Regional Administrator and the Director. 
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12. 

CONTINGENT ACTIONS FOR MUNICIPAL 
DRINKING NATER SUPPLY WELLS 

12.1. Contingent Monitoring 

(A) three consecutive samples yield results less than 

all of the Advisory Levels, in which case the 

sampling interval shall revert to the level 

specified for the affected well in Sections 3., 

4.3., 5.1., 6.2.1., 7.3., or 8.4. above; or 

-86-
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(B) a sample yields results greater than a Drinking 

Water Criterion, in which case the requirements 

of Section 12.1.2., below, apply. 

12.1.2. Exceedance of Drinking Water Criteria 

(A) If the analytical result of any sample taken from 

an active municipal drinking water well pursuant 

to Section 12.1.1 exceeds the Drinking Water 

Criterion for Carcinogenic PAH, the sum of 

benzo(a)pyrene and dibenz(a,h)anthracene, or 

Other PAH, the Regional Administrator, the 

Director and the Commissioner shall be 

immediately notified by Reilly, and another 

sample shall be taken by Reilly within three Days 

of receiving the results of the first sample and 

analyzed. If the analytical result of the second 

sample is less than all of the Drinking Water 

Criteria but greater than any Advisory Level, a 

third sample shall be taken by Reilly within 

seven Days of receiving the results of the second 

sample and analyzed. If the results of this 

third sample are less than all of the Drinking 

Water Criteria, but greater than any Advisory 

Level, Reilly shall comply with the monthly 

sampling frequency specified in Section 12.1.1. 

above. 
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(B) If the analytical result of the second or third 

sample taken pursuant to Section 12.1.2.(A) above 

is greater than the Drinking Water Criterion for 

Carcinogenic PAH, the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene, or Other PAH, Reilly shall 

Monitor the well weekly until such time as 

either; (1) three consecutive samples yield 

results below all of the Drinking Water Criteria, 

in which case Monitoring of the well shall revert 

to the normal schedule (including Advisory Level 

Monitoring as specified by Section 12.1.1. above 

if applicable); or, (2) three consecutive samples 

yield results above any Drinking Water Criterion, 

in which case Reilly shall immediately notify the 

Regional Administrator, the Director and the 

Commissioner. The Commissioner may then require 

the affected well to be taken out of service, in 

which case Reilly shall undertake the contingent 

actions specified in Section 12.2. below. 

12.1.3. Analytical Turn-around Time 

All Monitoring conducted pursuant to Section 12.1. 

shall be on a 21-Day turn-around time basis in accordance with 

Section 2.8. 

-88-



APPENDIX B 

CONTINGENCY PLAN 



Contingent Actions for Contaminated Hater 

It is possible that groundwater contaminated with coal tar materials will be 
encountered during the sample retrieval operations. Groundwater generated 
during sample retrieval operations will be classified as contaminated if the 
water exhibits a discernible oil sheen or oil phase. Contaminated water will 
be pumped to the sanitary sewer if it contains less than ten percent organic 
material. Estimates of flow rate, disposal volume and water quality will be 
established and the Metropolitan Waste Control Commission (MWCC) will be 
informed before the discharge to the sanitary sewer if the estimated flow 
exceeds 150 gallons per workday from any individual site. Contaminated liquids 
containing more than ten percent organic material or failing to receive MWCC 
approval for discharge will be disposed of in accordance with all applicable 
local, state and federal rules and regulations and Part T of the Consent 
Decree. Uncontaminated water will be disposed of in the storm sewer or by 
other means acceptable to the City of St. Louis Park. 

The City will be responsible for keeping the Environmental Protection Agency, 
Minnesota Pol 1ution Control Agency and Reilly Tar & Chemical Corporation 
informed of all significant actions involving the generation of contaminated 
groundwater. All actions, decisions and communications by the City, 
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly 
in dealing with contaminated soils will be in accordance with and subject to 
the provisions of Parts I, J, and 0 of the Consent Decree in the Reilly 
settlement. 
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3. PROJECT DESCRIPTION 

G 

3.1 Background 

Groundwater in the City of St. Louis Park, Minnesota has been contaminated by 
activities at a coal-tar distillation and wood preserving plant operated from 
1917 to 1972. Numerous previous studies have identified polynuclear aromatic 
hydrocarbons (PAH) present in various aquifers beneath St. Louis Park and 
adjacent communities. Accordingly, the site of the plant operations was placed 
on the National Priorities List and the federal and state governments sought 
remediation of environmental contamination via United States District Court 
Case Civil No. 4-80-469. 

A summary of the aquifers which underly the former wood preserving plant site, 
their approximate location below the surface level, the general use of the 
aquifers, and the relative maximum PAH concentrations measured in each unit (as 
stated in the federal government's Record of Decision in Case Civil No. 4-80-
469) is as follows: 

Aquifer 

Drift-
Platteville 

St. Peter 

Prairie du Chi en-
Jordan 

Approximate 
Depth (ft.) 

0-90 

90 - 200 

250 - 500 

Ironton-Galesville 700 - 750 

Mt. Simon-Hinckley 800 - 1100 

Use 

Private/Industrial 
wel 1 s 

Muni ci pal/Pri vate 
drinking water wells 

Municipal drinking 
water wells 

Industrial 

Municipal drinking 
water wells 

Upper Range of 
Contamination 
Total PAHs 

1000 ug/1 offsite 

10 ug/1 offsite 

10 ug/1 offsite 

10 ug/1 is 
estimated to be on-
site 

Not detected 

C 

More extensive information relative to the identified level of PAH's in the 
various aquifers is provided in the following reports: 

0 Annual Monitoring Report for 1988 
0 St. Peter Aquifer Remedial Investigation Report (March 30, 1989) 
0 Drift-Platteville Aquifer (Northern Area) Remedial Investigation 

Report (March 30, 1989) 
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The United States Environmental Protection Agency (EPA), the Minnesota 
Pollution Control Authority (MPCA), the Minnesota Department of Health (MDH), 
the City of St. Louis park (City), and Rellly Tar & Chemical Corporation 
(Reilly) have agreed to acceptable water quality criteria for PAH. These 
criteria, as incorporated into the Consent Decree - Remedial Action Plan (RAP), 
in the case referenced above include the following concentration levels: 

Advisory Drinking Water 
Level Criteria 

0 Sum of benzo(a) 
pyrene and dibenz(a,h) 
anthracene 3.0 ng/1* 5.6 ng/1 

0 Carcinogenic PAH 15 ng/1 28 ng/1 

0 Other PAH 175 ng/1 280 ng/1 

*or the lowest concentration that can be quantified, 
whichever is greater 

In conjunction with the implementation of remedial measures to limit the spread 
of contaminants, a granular activated carbon (GAC) treatment system has been 
installed to treat water from St. Louis Park (SLP) wells 10 and 15. Further 
provisions of the RAP call for long term monitoring of the influent and 
effluent of the GAC treatment plant and the major aquifers underlying the 
region. The general objective of the monitoring program is to identify the 
distribution of PAH and/or phenolics in the ground water. The analytical data 
will be used to evaluate contamination by comparing the levels of PAH and/or 
phenolics found in the various samples with historical water quality data and 
with water quality criteria established in the Consent Decree-RAP. The 
specific objectives of the sampling and analysis program, and therefore, the 
intended end use of the data vary slightly for the different aquifers (Mt. 
Simon-Hinckley, Ironton-Galesville, Prairie du Chien-Jordan, St. Peter, and 
Drift- Platteville) being monitored in accordance with the Consent Decree-RAP. 

3.2 Objectives and Intended Data Usage 

The GAC plant monitoring is being done to assess and continuously evaluate the 
performance of the treatment system. Analytical results for influent and 
effluent samples will be compared to the drinking water criteria for PAH as 
established in the Consent Decree-RAP. Based on these comparisons, decisions 
will be made on: 1) possible modifications to the treatment system (e.g., 
adding another carbon column), 2) system operations (e.g., when the carbon 
should be replaced), and 3) cessation of the treatment system, if desired, when 
sufficiently low concentrations of PAH in influent samples are demonstrated. 
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The objective of sampling the four existing Mt. Simon-Hinckley Aquifer 
municipal drinking water wells, and sampling any new Mt. Simon-Hinckley Aquifer 
municipal drinking water wells installed within one mile of well W23, and 
analyzing for PAH is to assure the continued protection of these wells from PAH 
resulting from activities of Reilly at the site. The analytical data will be 
used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the Consent 
Decree-RAP. 

The objective of sampling and analyzing the Ironton-Galesville Aquifer source 
control well (W105) is to assess the levels of PAH in the discharge from W105 
when it is pumping a monthly average of 25 gallons per minute. The data will 
be used to compare the concentration of total PAH in the samples to a cessation 
criterion of 10 micrograms per liter of total PAH established in the Consent 
Decree-RAP. Also, if any new Ironton-Galesville Aquifer drinking water wells 
are installed within one mile of well W23, then those wells will be sampled and 
analyzed for PAH to meet the objective of assuring protection of the well from 
PAH resulting from the activities of Reilly at the site. The analytical data 
would be used to compare the levels of PAH found in potential Ironton-
Galesville Aquifer drinking water wells to the drinking water criteria 
established in the Consent Decree-RAP. 

The objectives of monitoring the many Prairie du Chi en-Jordan Aquifer wells, 
including municipal drinking water wells, private or industrial wells, and 
monitoring wells are to: 1) monitor the distribution of PAH in the aquifer, 
thus evaluating the source and gradient control system, and 2) assure the 
continued protection of drinking water wells from PAH resulting from the 
activities of Reilly at the site. The analytical data will be used to compare 
the levels of PAH in the Prairie du Chi en-Jordan Aquifer to historical PAH data 
and to various criteria established in the Consent Decree-RAP (e.g., drinking 
water criteria for drinking water wells, and a cessation criterion of 10 
micrograms per liter of total PAH for source control well W23). Analytical 
data for samples of the discharge from gradient control well SLP4 will be 
compared to discharge limitations in an NPDES permit which has been applied for 
pursuant to completion of a Feasibility Study to determine the appropriate 
disposition of SLP4 discharge. The draft NPDES p^it shall contain the 
following effluent limitations. 

Daily Maximum 30-Day Average 
Parameter Concentration Concentration 

Carcinogenic PAH — 311 ng/1 

Other PAH 34 ug/1 17 ug/1 

Phenanthrene 2 ug/1 1 ug/1 

Phenolics — 10 ug/1 
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In addition to water quality data generation, water level data will be used for 
the purpose of determining ground water flow patterns in the Prairie du Chi en-
Jordan Aquifer. 

The objective of monitoring St. Peter Aquifer wells is to determine the nature 
and extent of PAH in the St. Peter Aquifer resulting from the activities of 
Reilly at the site. The analytical data will be used to compare the levels of 
PAH in the St. Peter Aquifer to historical PAH data and to the drinking water 
criteria established in the Consent Decree-RAP. Water level data will be used 
to evaluate ground water flow patterns in the St. Peter Aquifer. 

The objectives of monitoring the Drift-Platteville Aquifer wells are to: 
(1) monitor the distribution of PAH and phenolics in the aquifer, thus 
evaluating the source and gradient control systems, and (2) to further define 
the nature and extent of PAH and phenolics in the Northern Area of the Drift-
Platteville Aquifer resulting from the activities of Reilly at the site. The 
analytical data will be used to compare levels of PAH and phenolics in the 
Drift-Platteville Aquifer with historical water quality data for the aquifer 
and with various criteria established in the Consent Decree-RAP for PAH and 
phenolics. Water level data will be used to evaluate ground-water flow 
patterns in the Drift-Platteville Aquifer. 

The Site Management Plan outlines the scope of work to be performed in order to 
monitor the ground water in the St. Louis Park, Minnesota area in accordance 
with the Consent Decree-RAP related to the Reilly Tar & Chemical Corp. N.P.L. 
site. Included in this plan are: (1) the identity of wells to be monitored, 
(2) the schedule for ground water monitoring, and (3) a description of the 
procedures that will be used for sample collection, water level measurement, 
sample handling, sample analysis, and reporting. 

The time period covered by this Plan is from the date of its acceptance and 
approval by the Agencies, or January 1, 1989 whichever date is later, to 
December 31, 1989. A subsequent Sampling Plan (RAP Section 3.3) will be 
submitted by October 31, 1989, covering the 1990 calendar year. 

This Plan was prepared, in part, based on the knowledge and experience gained 
from monitoring conducted under the Initial Sampling Plan. The Initial 
Sampling Plan was approved in June 1988, and monitoring has been conducted in 
each aquifer and at the GAC plant in accordance with that Plan. Several 
improvements in the area of sample analysis have been incorporated into this 
Plan, while sample collection procedures remain unchanged. Elsewhere, this Plan 
has been updated to reflect the monitoring that has already taken place, 
changes In project personnel, and other procedural changes. 

C 
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4. PROJECT ORGANIZATION AND RESPONSIBILITIES 

This project is being conducted in accordance with the Consent Decree-Remedial 
Action Plan (RAP) for the Reilly Tar & Chemical Corporation N.P.L site in St. 
Louis Park, Minnesota. The parties to the Consent Decree include Reilly, the 
City, EPA, MPCA, and MDH. The project organization shown in Figure 4-1 
indicates the involvement of the parties to the Consent Decree, as appropriate. 
The City is responsible for the completion of the monitoring tasks described in 
this Plan. The City's Project Manager is responsible for overall project 
management. The City shall be assisted by two consultants in the retrieval and 
laboratory analysis of water samples. 

ENSR Consulting and Engineering (ENSR) will be responsible for the coordination 
of all field sample retrieval and Enseco/Rocky Mountain Analytical Laboratory 
(RMAL), with analytical facilities in Arvada, Colorado, will be responsible for 
the coordination and completion of all laboratory analyses. Responsibilities 
of the key positions in the organization of RMAL are described below: 

0 Laboratory Project Manager: The Laboratory Project Manager is 
ultimately responsible for all laboratories and is the primary point 
of contact for issues surrounding this Quality Assurance Project Plan 
(QAPP), resolving technical problems, modifications to Standard 
Operating Procedures (SOP's) etc. 

0 Laboratory Project Coordinator: The Laboratory Project Coordinator 
is responsible for the cordination of routine day to day project 
activities including project initiative, status tracking, data review 
and requests, inquiries and general communication related to the 
project. 

0 Operations Manager: The Operations Manager is responsible for 
oversight of preparation and analysis of PAH samples to ensure that 
project objectives, requirements and Quality Assurance/Quality 
Control (QA/QC) criteria are met. 

0 Laboratory Supervisor: The Laboratory Supervisor shall be 
responsible for daily supervision of technicians and analysts for PAH 
and total phenolics analyses. 

0 Preparation Supervisor: The Preparation Supervisor is responsible 
for oversight of sample extraction and preparation for analysis. 

0 Analyst: The Analyst is responsible for the analysis of water 
samples for the requested parameters utilizing the methods prescribed 
by this Plan. 

0 Technician: The Technician is responsible for sample extraction. 
This requires practical experience and knowledge in the techniques of 
liquid - liquid solvent extraction, Kuderna - Danish evaporation, and 
the quantitative preparation of sample extracts for analysis. 
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0 Quality Assurance Director: The Quality Assurance Director is 
responsible for overall quality control oversight. The Quality 
Assurance Director supervises an independent QA/QC department and 
reports directly to the Division Director and Corporate Vice 
President for Quality Assurance. 

0 Data Assessment: The evaluation of data, as it is compiled and 
organized in accordance with the requirements of the QAPP, is the 
responsibility of the Operations Manager. Additional review, 
evaluation, and assessment of the data is performed by the Laboratory 
Manager, thereby providing additional assurance that the requirements 
of the QAPP are met. 

The Sampling Team shall consist of employees of the City of St. Louis Park and 
ENSR.' The team shall be responsible for sample collection; conducting field 
measurements (i.e. water level); and maintaining proper decontamination 
procedures stated in the QAPP. 

The EPA is responsible for review and approval of this Plan. The Remedial 
Project Manager, EPA Region 5, and Quality Assurance Officer, EPA Region 5 
shall be responsible for the review and approval of the Plan on behalf of the 
EPA. 

The EPA Contract and Program Management Section (CPMS), Region V, shall be 
responsible for the review of up to 10 percent of the reports and data packages 
generated in accordance with Section 10.3. of this QAPP. 



QUALITY ASSURANCE PROJECT PLAN Page: 12 of 69 
r Date: April, 1989 
V Number: RAP 3.3. 

Revision: 1 

5. QUALITY ASSURANCE OBJECTIVES 

The principal objectives of this Plan pertain to the collection of data that 
are sufficient to monitor the effectiveness of the GAC treatment system and to 
detect changes in groundwater quality. Therefore, the quality of the data 
gathered in this project can be defined in terms of the following elements: 

0 Completeness - a sufficient number of successful (valid) 
measurements to characterize the concentrations of PAH in the 
influent and effluent of the treatment system and in the aquifers 
of interest over a period of time. For this project, the 
completeness objective is that 90? of the laboratory analyses and 95% 
of the field measurements will produce valid data. 

0 Representativeness - the extent to which reported analytical 
results truly depict the PAH concentrations in the sampled 
environment. Representativeness is optimized through proper 
selection of sampling sites, times and procedures, through proper 
sample preservation, and through prompt extraction and analysis. 

0 Accuracy and Precision - Accurate and precise data will be achieved 
through the use of sampling and analytical procedures that 
minimize biases, through the use of standard procedures, through 
the meticulous calibration of analytical equipment and by 
implementing corrective action whenever measured accuracy and 
precision exceed pre-established limits. Accuracy and precision will 
be measured by the analysis of method spikes and duplicate samples. 

It is essential that representative ground water samples be retrieved 
for laboratory analyses. Accuracy and precision in the measurement 
of parameters used to monitor ground water as it is purged from 
monitor wells and piezometers will be achieved through the use of 
standard monitoring procedures carried out continuously during the 
sample retrieval task. Field measurement equipment will be 
calibrated in accordance with the manufacturer's recommendations, as 
outlined in Table 6-6, and appropriate corrective action will be 
initiated whenever measured accuracy and precision exceed pre-
established limits. 

0 Sensitivity - determination of instrument sensitivity is accomplished 
by calibration using multiple concentrations of the analytes of 
interest. Once instrument sensitivity is demonstrated, analysis of 
replicate spiked samples of deionized reagent water at a 
concentration of 1-5 times the instrument sensitivity, is used 
to determine method sensitivity (i.e. method detection limit). 

( 
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0 Comparability - the extent to which comparisons among separate 
measurements will yield valid conclusions. Comparability among 
measurements in the monitoring program will be achieved through 
the use of rigorous standard sampling and analytical procedures. 

0 Traceability - the extent to which results can be substantiated by 
hard-copy documentation. Traceability documentation exists in two 
forms: that which links final numerical results to authoritative 
measurement standards, and that which explicitly describes the 
history of each sample from collection to analysis. 

The fundamental mechanisms that will be employed to achieve these quality goals 
can be categorized as prevention, assessment and correction, as follows: 

" 1) Prevention of defects in the quality through planning and design, 
documented instructions and procedures, and careful selection and 
training of skilled, qualified personnel; 

2) Quality assessment through a program of regular audits and 
inspections to supplement continual informal review; 

3) Permanent correction of conditions adverse to quality through a 
closed-loop corrective action system. 

The St. Louis Park sampling program Quality Assurance Project Plan has been 
prepared in direct response to these goals. This Plan describes the quality 
assurance program to be implemented and the quality control procedures to be 
followed by RMAL during the course of laboratory analyses in support of the 
various site investigation studies for the St. Louis Park site. The Quality 
Assurance objectives will include field blanks, method blanks, field 
duplicates, surrogate spikes, and matrix spikes. Precision, accuracy and 
completeness criteria are established for each parameter of interest. The 
specific criteria for each analysis and parameter are set forth in detail in 
the following sections: 

C" 

Objective 

Field Duplicates 
Field Blanks 
Method Blanks 
Surrogate Spikes 

Matrix Spikes 

Frequency 

lot 
lot 
5t 
loot of GC/MS 
analyses 
5t 

Sections 
Discussing Criteria 

6.8, 11.1.4 
6.5.2, 15.2.3 
11.1.1, 15.1.3 
11.1.2, 15.1.1 

11.1.3, 15.1.2 
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6. SAMPLING PROCEDURES 

Samples will be collected by ENSR and City personnel. The overall sampling 
program is summarized in Tables 6-1, 6-2, and 6-3, and Figures 6-1 through 6-5. 
This section discusses general QAPP provisions relevant to sample collection, 
containerization, packaging and shipping activities. 

6.1 Training 

All ENSR and City personnel working on the project will be properly trained, 
qualified individuals. Prior to commencement of work, personnel will be given 
instruction specific to this project, covering the following areas: 

0 Organization and lines of conmiunication and authority 
-0 Overview of the Site Management Plan and QAPP, 
0 Documentation requirements, 
0 Decontamination requirements, 
0 Health and Safety considerations. 

iT Training of field personnel will be provided by the Field Coordinator or a 
qualified designee. 

The analysts performing chemical analyses of samples will be trained in and 
will have exhibited proficiency in the analytical methods to be employed. 

6.2 Document Control 

Document Control for the Sampling Plan serves a two-fold purpose. It is a 
formal system of activities that ensures that: 

1) All participants in the project are promptly informed of revisions 
of the QAPP; and 

2) All documents generated during the course of the program are 
accounted for during, and at the end of the project. 

This Plan and all Standard Operating Procedure documents have the following 
information on each page: 

0 Document Number 
0 Page Number 
0 Total number of pages in document 
0 Revision number 
0 Revision date 

( 



TABLE 6-1 
SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM 

Samp1 e 
Matrix 

GAG Treated 
Water 

GAG Feed 
Water 

Field Number Laborary Number 
Parameter of Samples Parameters of Samples 

PAH (ppt) 
/ Acid Fractioq 

compounds^® 

PAH (ppt) 

Field 
Blanks 

4 

Jk I 

n 

Field 
Duplicates 

4 

1 

jr/ 

Matrix Matrix 
Spike Total 

1 

^ I 
16 

2 

Groundwater pH 46 PAH (ppt) 51 7 13 4 
temperature PAH (ppb) 35 4 4 3 
Specific Total Phenols 46 77 6 
Conductancp g 

. . uJavtn XJUJ-U^ -
Analysis of sample for acid fraction compounds shall be in accordance with EPA Method 625 

75 
46 
66 

s 
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TABLE 6-2 
SAMPLING PLAN GAG PLANT 
MONITORING SCHEDULE^®^ 

C' 

RAP 
Section 

Sampl ing 
Points 

Start of 
Monitoring 

Sampling 
Frequency Analyses^*^^ 

4.3.1(C) Treated 
water(TRTD) 

Date of plan 
approval 

Quarterly PAH(ppt)^*^^ 

4.3.3(C) Feed 
water(FEED) 

Date of plan 
approval 

Annually PAH(ppt) 

Extended PAH(|if^^ 4.3.4 Treated 
water 

Date of plan 
approval 

Annually 

PAH(ppt) 

Extended PAH(|if^^ 

4.3.4 Treated or 
Feed water 

Date of plan 
approval 

Annually Acid fraction 
compounds in 

(a) 

EPA Test ^ 
Method 625. / 

So if 
This schedule does not include certain contingencies (eg. exceedance 
monitoring) and, therefore, represents the minimum program that is likely 
to occur between the date this Plan is approved and December 31, 1989. 
Sections 4 and 12 of the RAP outline the additional sampling that will be 
conducted if PAH criteria are exceeded. The first samples will be 
collected during the period indicated by the monitoring frequency 
following the date of the start of monitoring. The location of the GAC 
plant is shown in Figure 6-1. 

List of parameters and methods for analysis of PAH, extended PAH, and acid 
fraction compounds in EPA Test Method 625 are provided in the QAPP. Field 
blanks will be collected and analyzed at a frequency of one for every 10 
samples or fewer. Treated water will be duplicated at a rate of lOOt. 
Feed water duplicate samples will be collected and analyzed at a frequency 
of one per 10 samples. 

(c) ppt = parts per trillion. This signifies analysis using selected ion 
monitoring gas chromatography mass spectrometry. 

(b) 



Source of 
Water 

Mt. Simon-
Hi nckley 
Aquifer 

Ironton-
Galesville 
Aqui fer 

Prairie 
du Chi en-
Jordan 
Aqui fer 

RAP 
Section 

5.1 

5.3.2 

6.1.4 

6.2.1 

7.3(A) 

7.3(B) 

7.3(C) 

Sampl ing^j^ 
Points 

SLP11,SLP12. 
SLP13,SLP17 

New municipal 
wells within 
one mile of 
well W23 

W105 , 
W38^®J 

New municipal 
wells within 
one mile of 
well W23 

SLP4 

W23 

SLP6,SLP7 
or SLP9,W48 

TABLE 6-3 
SAMPLING PLAN GROUND WATER 
MnNTTORTMR <;rHFnill P MONITORING SCHEDULE 

Start of Sampling 
Monitoring Frequency 

Date of plan 
approval 

Annually 

At the time Annually 
of 
installation 

Analyses 

PAH(ppt)^^^ 

PAH(ppt) 

Date of plan Semi-annually PAH(ppb)^^^ 
approval 

At the time Annually 
of installation 

Start of 
pumping 

Quarterly 

Date of plan Semi-annually 
approval 

Date of plan Quarterly 
approval 

7.3(D)^''^AHM or MGC^9^ 
E2.E13,H3, 
SLPIO or SLP15. , 
SLP14,SLP16.W402^"' 
W403.W119 

Date of plan Semi-annually 
approval 

PAH(ppt) 

PAH(ppt) 
phenolics 

PAH(ppb) 

PAH(ppt) 

PAH(ppt) 

7.3(E)t'^^SLP5.H6,E3. 
E15.MTK6, 
W29,W40, 
W70.W401 

Date of plan Annually 
approval 

PAH(ppt) 

Dupl icate 
Samples 

SLP17 

W105 

SLP4 

SLP6 

W119 

W70 

I 

i 
Ci 
m 
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TABLE 6-3 (Continued) 

Source of RAP Sampl ing^"^ ̂  Start of Sampl ing 
, Analyses 

Duplicate 
Water Section Points Monitoring Frequency , Analyses Samples 

7.3(F) W112,W32, Date of plan Quarterly No Chemical 
analyses^"' SLP8,SLP10, approval 
No Chemical 
analyses^"' 

E4,E7 

St. Peter 8.1.3 SLP3 plus Date of plan Annually PAH(ppt) SLP3 
Aquifer six additional 

monitoring 
wells^^J 

approval 1 Monitor Well 

Orift- 9.1.3 W420,W421, Date of plan Quarterly PAH(ppb) W422 
Platteville and U422 approval and 
Aqui fer 9.2.3 total 

phenols 

9.6 0rift:W2,W6 
W10,W11,W12, 
W116,W117, 
U128,W135,W136 
W423,W425,W427, 
P109,P112, 
Platteville: 

Date of plan 
approval 

Annually^^ ^ PAH(ppb) 
and 
total 
phenols 

W11,W423,W428 

€ 

W1,W18,U19,U20, 
W27.W101, 
U120,U121, 
W124,W130, 
W131, 
W143,W424,W426, 
U428 

(a) This schedule does not include certain contingencies (e.g. exceedance monitoring) and,, 
therefore, represents the minimum program that is likely to occur between the date this 
Plan is approved and December 31, 1989. Section 12 of the RAP outlines the additional 
sampling that will be conducted if the drinking water criteria are exceeded in samples 
from water supply wells. The first samples will be collected during the period 
indicated by the monitoring frequency following the date of the start of monitoring. 
Field blanks will be collected at a frequency of one for every 10 samples or fewer, and 
one duplicate sample will be collected for every 10 samples. 

;o 2 o -o 
(0 C B* 0» 
< 3 rHO 
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I/) n> •• •• 
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TABLE 6-3 (Continued) 

(b) Lists of parameters and descriptions of the methods for analysis of PAH, phenollcs, and 
expanded analyses are provided In the QAPP. Water levels will,be measured each time 
samples are collected for analysis, except for those wells which prove to be 
Inaccessible for such measurements. 

(c) ppt » parts per trillion. This signifies analysis using selected Ion monitoring gas 
chromatography mass spectrometry. 

(d) ppb = parts per billion. This signifies analysis by the Non-Criteria Method. If 
analytical results for Individual wells are below 20 micrograms per liter (20 ppb) using 
this method, then the Low Level Method will be used on subsequent monitoring rounds. 

(e) Water levels In W38 will be measured each time W105 Is sampled. 

(f) Water levels only (no monitoring) will be measured at these wells, except for those 
wells which prove to be Inaccessible for such measurements. 

(g) AHM = American Hardware Mutual, MGC = Minlkahda Golf Course. 

(h) Well W402 may or may not be available for sampling at the same time as the other wells 
on these lists. It will be sampled In conjunction with the monitoring performed In 
accordance with the schedule shown, once It has been constructed. 

(1) If any of the wells listed here become damaged, destroyed, or otherwise unsuitable for 
sampling, alternate wells will be selected by the Project Leaders for monitoring. 

(j) Sampling points are located on the maps shown In Figures 1 through 5. Letter prefixes 
to well codes are defined as follows: 

W - 4-Inch monitoring well 
P - monitoring piezometer 
SLP - St. Louis Park supply well 
E - Edina supply well 
H - Hopkins supply well 
MTK - Minnetonka supply well 

(k) Water level measurements will be made quarterly at these wells, except for those wells 
which prove to be Inaccessible for such measurements. 

(1) The six St. Peter Aquifer monitoring wells that will be monitored according to RAP 
Section 8.1.3 will be selected by the Project Leaders based on the results of the first 
and second monitoring rounds of 1988. 
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Scale in Faai 

0 1000 2000 3000 

Figure 6-1 Location of Mt. Simon-Hinkley Monitoring Wells and St. Louis 
Park GAC Water-Treatment Plant 
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( Figure 6-3 Location of Source and Gradient Control Wells 
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SCALE 
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EXPLANATION 

DRIFT WELLS 

PLATTEVILLE WELLS 

0 500 1000 2000 , 

FEET ^ 
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i 

Figure 6-4 Location of Drift-Platteville Monitoring Wells 
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Reference: M3S, Hiscellanecus Map Series, 
M-57, Plate 1 of 2, Bedrock Geology, 

EXPLANATION 

AW 33 LOCATION AND PROJECT WELL NUMBER 

© 
® 

OBSERVATION WELL COMPLETED IN ST. PETER AQUIFER 

OBSERVATION WELL COMPLETED IN BASAL ST. PETER CONFINING BED 

ST. PETER MONITORING WELLS CONSTRUCTED IN 1987 

WELL IN WHICH WATER LEVELS WERE MONITORED WITH A DIGITAL 
RECORDER DURING PART OF 1978-81 

BEDROCK VAUEY/CONTACT WHERE UNCONSOLIDATED DRIR 
DEPOSITS OVERUE ST. PETER SANDSTONE 

Fi ure 6-5 St. Peter Aauifer Well Locations and Bedrock Valley 

NON-RESPONSIVE 
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When any of these documents are revised, the affected pages are reissued to all 
personnel listed as document holders with updated revision numbers and dates. 
Issuance of revisions is accompanied by explicit instructions as to which 
documents or portions of documents have become obsolete. 

Control of, and accounting for documents generated during the course of the 
project is achieved by assigning the responsibility for document issuance and 
archiving. Table 6-4 lists the key documentation media for the project and 
corresponding responsible parties for issuance, execution and archiving. 

6.3 Sample Control Procedures and Chain of Custody 

In addition to proper sample collection, preservation, storage and handling, 
appropriate sample identification procedures and chain of custody are necessary 
to help insure the validity of the data. 

6.3.1 Sample Identification 

Sample labels shall be completed for each sample, using waterproof ink, unless 
prohibited by weather conditions. For example, a logbook notation would 
explain that a pencil was used to fill out the sample tag because a ballpoint 
pen would not function in freezing weather. The information recorded on the 
sample label includes: 

Sample Number - Unique coded sample identification number as described 
below. 

Time - A four-digit number indicating the military time of collection. 

Sampler - Signature of person collecting the sample. 

Remarks - Any pertinent observations or further sample description. 
The sample number includes three parts (source code, sampling point 
code, and date code) in the following sequence: 

XXX-YYYYY-ZZZZZZ 
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TABLE 6-4 
DOCUMENT CONTROL 

Item 

Field Notebooks 

Field Equipment 
Calibration Forms 

Sample Logs 

Chain-of-Custody Forms 

Sample Labels 

Issued By 

Field 
Coordinator 

Field 
Coordi nator 

Field 
Coordinator 

Lab Sample 
Custodian 

Field 
Coordinator 

Issued To 

Sampling Team 

Sampling Team 

Sampling Team 

Field Coordinator 

Sampling Team 

Archived By 

Field 
Coordinator 

Field 
Coordinator 

Field 
Coordinator 

Lab Sample 
Custodian 

Lab Sample 
Custodian 

( 
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XXX = Source Code 
GAC Plant = GAC 
Mt. Simon-Hinckley Aquifer = MSH 
Ironton-Galesville Aquifer = IGV 
Prairie du Chi en Jordan Aquifer = PCJ 
St. Peter Aquifer = SIP 
Drift-Platteville Aquifer = DPV 

YYYYY = Sampling Point Code 
Well identification as abbreviated in Tables 6-2 and 6-3 

ZZZZ = Date Code 
Month, day, year 

Those samples which will be taken in accordance with this Plan for quality 
control purposes will be identified by appending to the sampling point codes 
the following: 

Field blank = FB 
Field duplicate = D 
Matrix spike = MS 
Matrix spike duplicate = MSD 

As an example, a field blank sample taken for the Mt. Simon-Hinckley Aquifer, 
sampling point SLPll on 1 January 1988 would be identified as follows: 

MSH-SLPllFB-010188 

During the sampling event, one sample will be taken per sampling point unless 
it is duplicated. Duplicate samples will be collected as specified in Tables 
6-2 and 6-3. Those samples collected for matrix spike analysis will be 
selected at the time of sampling and labelled in the field. 

Ater collection, identification, and preservation, the sample will be 
maintained under chain-of-custody procedures discussed below. 

6.3.2 Chain-of-Custpdy Procedures 

To maintain and document sample possession, chain-of-custody procedures will be 
followed. A sample is under custody if: 

0 It is in someone's possession, or 
0 It is in someone's view, after being in their possession, or 
0 It was in someone's possession and they locked it up to prevent 

tampering, or 
0 It is in a designated secure area. 



c 

QUALITY ASSURANCE PROJECT PLAN Page: 28 of 69 
Date: April, 1989 
Number: RAP 3.3. 
Revision: 1 

Samples are accompanied by a Chain-of-Custody Record (Figure 6-6). When 
transferring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record. This record 
documents sample custody transfer from the sampler, often through another 
person, to the analyst at the laboratory. 

Minimum information recorded on the chain-of-custody record in addition to the 
signatures and dates of all custodians will include: 

0 Sampling site indentification 

0 Sampling date and time 

p Identification of sample collector 

0 Sample identification 

0 Sample description (type and quantity) 

0 Analyses to be performed. 

Samples will be packaged properly for shipment and dispatched to the 
appropriate laboratory for analysis, with a separate custody record 
accompanying each shipment. Shipping containers will be sealed for shipment to 
the laboratory. The method of shipment, courier name(s) and other pertinent 
information are entered in the "Remarks" box. Then tear off the last copy of 
the form and place the original and remaining copies in the container. After 
the container is closed, place the custody seals on the container. 

Whenever samples are split with another laboratory, it is noted in the 
"Remarks" section. The note indicates with whom the samples are being split 
and is signed by both the sampler and recipient. If either party refuses a 
split sample, this will be noted and signed by both parties. The person 
relinquishing the samples to the facility or agency should request the 
signature of a representative of the appropriate party, acknowledging receipt 
of the samples. If a representative is unavailable or refuses to sign, this is 
noted in the "Remarks" space. When appropriate, as in the case where the 
representative is unavailable, the custody record should contain a statement 
that the samples were delivered to the designated location at the designated 
time. 
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6.3.3 Field Forms 

In addition to sample labels and chain-of-custody forms, a bound field notebook 
will be maintained by the sample team leader to provide a daily record of 
significant events. All entries will be signed and dated. All members of the 
of the sampling team will use this notebook. The notebook will be kept as a 
permanent record. 

6.4 Sampling Procedures - GAC Plant 

Chain-of-custody forms will be completed and all samples shipped to RMAL's 
laboratory by overnight delivery on the same day they are collected. 

Sampling points will be flushed for at least five minutes before collecting a 
sample. Each PAH sample will be collected in six one-liter amber glass 
bottles, which should be filled and capped in succession. PAH sample bottles 
will not be rinsed before being filled. The lids of all sample bottles will be 
taped using plastic adhesive tape after they are capped. 

The GAC treated water samples will have to be collected from two sample taps — 
one for each column (see Figure 6-7). This will be done by filling three one-
liter bottles from the first column sample tap and then three more bottles from 
the second (six from each for duplicate samples). No notations distinguishing 
the two taps will be made on the labels. Only four PAH bottles will be 
extracted and the extracts composited for analysis. 

Field blank samples will be prepared by transferring contaminant-free deionized 
water provided by RMAL into sample bottles in a fashion as closely similar to 
actual sample collection as possible. Field blank sample bottles will be 
filled, capped and taped in succession with individual bottles open to the 
atmosphere for an equal time as for actual process samples. Field blanks will 
be prepared in the area in which GAC treated water samples are collected. 

Duplicate samples will be obtained by filling twelve 1-liter bottles at the 
sampling point by the procedure described above, splitting these into two 
groups of six bottles, and assigning a different sample number to each of the 
resulting six-bottle samples. All samples will be packed, cooled to a 
temperature less than 4°C, and shipped on the day they are collected. 

The sampling team must recognize that great care is required to collect samples 
for part-per-trill ion-level PAH analysis that are free from outside 
contamination. PAH compounds are present in cigarette smoke, engine exhaust 
and many petroleum derived oils, emong other sources. There will be no smoking 
anywhere in the GAC treatment building on a day on which PAH samples are to be 
collected until the samples have been collected, sealed and packaged for ship
ment. Similarly, no vehicles will'enter the GAC treatment building and the 
large access door will stay closed on sampling days. Disposable gloves will be 
worn when collecting, handling and packaging samples. Sample bottles will 
remain in closed shipping coolers until they are needed, and will be packaged 
and sealed for shipment as soon as possible after sampling. 
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6.5 Ground-water Sampling and Water Level Measurements 

Ground water samples will be collected and water level measured in accordance 
with the procedures outlined in this Plan. The wells involved in the 
monitoring program include municipal and commercial wells, piezometers and 
groundwater monitoring wells (see Table 6-3). Sampling procedures to 
accommodate the dimensions and configuration of each type of well are described 
below. Further details on well dimensions, water level measurements and sample 
acquisition strategies are given in the Site Management Plan. 

The importance of proper sampling of wells cannot be over-emphasized. Even 
though the well being sampled may be correctly located and constructed, special 
precautions must be taken to ensure that the sample taken from that well is 
representative of the ground water at that location and that the sample is 
neither altered nor contaminated by the sampling and handling procedure. 
Sample collection will always proceed from the less contaminated sampling 
points to the monitoring wells containing progressively higher concentrations 
of PAH or phenolics. 

6.5.1 Decontamination 

The field decontamination procedure to be used on sampling equipment which 
comes into contact with groundwater samples is as follows: 

0 disassemble equipment, if applicable, 
0 high pressure, hot water steam clean, using potable water. 

The laboratory decontamination procedure to be used on sampling equipment which 
comes into contact with groundwater samples is as follows: 

0 disassemble equipment 
0 rinse with methanol 
0 scrub with hot soapy water 
0 rinse three times with hot deionized water 
0 set on aluminum foil, dull side up, air dry 
0 bake for one hour at 200° C 
0 wrap with aluminum foil, dull side in 

6.5.2 Field Blanks 

Field blank samples will be prepared by transferring contaminant-free deionized 
water, provided by RMAL, into sample bottles in a fashion as closely similar to 
actual sample collection as possible. This will involve collecting samples 
through any non-dedicated sample equipment that is decontaminated between 
samples. Field blank sample bottles will be filled, capped and taped in 
succession with individual bottles open to the atmosphere for an equal time as 
for actual process samples. Field blanks will be prepared in the area where 
samples are being collected at a rate of one per day or where more than ten 
samples are collected in a day at a rate of one field blank per ten samples. 
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6.5.3 Sample Containers (See Table 6-5) 

For PAH and Phenolics, 1 liter amber glass bottles will be used. Caps will be 
fitted with pre-cleaned Teflon |iners. Six bottles are required for each Low 
Level PAH sample collected and ohe^ottle for each Non-Criteria PAH sample 1/ 
collected. One bottle is required for phenolics. 

Bottles will be.prepared as follows: 

1. Wash bottles with hot detergent water. 

2. Rinse thoroughly with tap water followed by three or more 
rinses with organic-free water. 

"b. Rinse with Burdick & Jackson quality redistilled acetone, 
followed by equivalent quality methylene chloride. 

4. Allow to air dry in a contaminant free area. 

• 5. Caps and liners must be washed and rinsed also. 

Bottles should be stored and shipped with the Teflon-lined caps 
securely fastened. 

6.5.4 Sample Collection - Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty in the purging 
and sampling of the monitoring wells and piezometers, flexibility in the 
approach to sample retrieval is necessary. This Plan proposes that the 
sampling team be given latitude in the selection of purge/sample equipment and 
procedures necessary to complete the monitoring task. 

Table 6-3 specifies that Prairie du Chien-Jordan Aquifer monitor well W70 be 
monitored, and that St. Peter Aquifer monitor wells W24 and W33 may be 
monitored. Each well is equipped with a dedicated submersible pump and it will 
be the responsibility of the sampling team to determine if the pump is 
operable. In the event the dedicated pump within any individual well is 
operable, well purging and sample retrieval tasks will be completed with the 
aid of the pump in conformance with parameter monitoring established herein. 
In the event the dedicated pump within any individual well is inoperable, the 
pump will be removed and purging/sampling procedures will be as established 
below. 

Monitoring wells and piezometers not equipped with dedicated submersible pumps 
will be purged using a nondedicated submersible pump, suction pump or bailer. 
During the purging of each well, temperature, pH and specific conductance of 
the purge water will be monitored using a Hydrolab water quality monitor (or 



Parameter 

Water: 
PAH (PPT) 

PAH (PPB) 

Phenollcs 

Containers 1 

TABLE 6-5 
SAMPLE CONTAINERS, PRESERVATION PROCEDURES, AND 

MAXIMUM HOLDING TIMES 

Preservation^ Maximum Holding Time^ 

Six l-liter amber glass bottles, cool, 4X26XC; protect from 7 days (until extraction), 40 days after extraction 
Teflon-lined caps light 

Two 1-liter amber glass bottles, cool, 4K6SC, protect from 7 days (until extraction), 40 days after extraction 
Teflon-lined caps light 

One 1-liter amber glass bottle, cool, 4X26XC 7 days (until extraction),- 40 days after extraction 

Sef^ Federal Register Guidelines/Vol.49, No.209/Friday, October 26, 1984/p. 43260. 

^ Matrix spike samples shall consist of the same matrix being analyzed, therefore double the normal volume 
when a related matrix spike sample is to be retrieved. 

^ Sample preservation will be performed immediately upon sample collection. 

^ Samples will be analyzed as soon as possible after collection. The times listed are the maximum times that 
samples may be held before analysis and still be considered valid. 
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equivalent). Readings will be taken once per well volume. Stabilization of 
these readings will indicate that purging is complete and sampling may 
commence. Upon completion of well purging, samples will be collected from each 
well using a stainless steel or teflon bailer and a new length of nylon or 
polyester rope. All nondedicated purging and sampling equipment will be 
decontaminated before use and between sampling points as described in Section 
6.5.1. 

Samples will be collected by filling each of the appropriate sample containers 
in rapid succession, without prerinsing the containers with sample. The bottle 
will be held under the sample stream without allowing the mouth of the bottle 
to come in contact with the bailer and filled completely, and the cap securely 
tightened. Bottles will be checked for air and if air is visible, the cap 
removed and more sample added. All sample labels will be checked for 
completeness, sample custody forms completed and a description of the sampling 
event recorded in the field notebook. 

6.5.5 Sample Collection - Pumping Wells 

At active pumping wells the sampling team will first determine that the wells 
have actually been pumping during the period preceding sampling. This 
information may be derived from inspecting flow recorders or from interviewing 
knowledgeable persons regarding the wells (water department employees, well 
owners, etc.). The information will be documented in the field notes of the 
sampling team. 

Water level measurements will then be made, if practical. The normal operation 
of the well will not be interrupted for the purpose of measuring water levels. 
An electric tape will be used to measure water levels in pumping wells. 
Sampling will proceed by filling the required containers with water from the 
sampling tap as near to the well head as possible, and before any holding tanks 
or treatment is encountered. 

If it can not be determined that a well has been pumping at some time during 
the 24 hour period preceding sampling, or if it is known the well was not 
pumping, then the well shall be purged until field measurements of temperature, 
pH, and specific conductance have stabilized after at least three well volumes 
have been removed from the well. These measurements, water levels, and the 
amount of water pumped will be recorded in the field notes. 

6.6 Sample Preservation, Shipment and Storage 

The samples will be iced or refrigerated at 4°C from the time of collection 
until extraction. PAH's are known to be light sensitive; therefore, samples 
will be stored in amber bottles and kept away from prolonged exposure to light. 
All samples will be extracted within seven days of collection, and analysis 
completed within forty days following extraction. 
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Samples will be protected from breakage and shipped in coolers at a temperature 
of 4°C or less. An overnight carrier will be selected to insure delivery at 
the laboratory within 24-36 hours after collection. 

Samples received at the laboratory will be checked for leakage and a notation 
made regarding sample temperature at time of receipt. All samples should be 
stored in an organic-free refrigerator at 4°C. Storage refrigerators will be 
kept locked to prevent unauthorized entry and to satisfy chain-of-custody 
requirements. 

6.7 Field Measurement Equipment 

All field measurement equipment will be controlled to ensure that 
measurements obtained are accurate and defensible. Table 6-6 summarizes the 
parameters to be monitored, the instruments to be used for each measurement, 
procedures including calibration and frequency, and quality control criteria 
(also refer to Appendix A, SOP 7320, Calibration and Operation of Hydrolab 
Water Quality Monitor). 

In addition, these measurement devices will be issued through a formal 
equipment tracking system and operated by trained personnel. 

6.8 Duplicate Samples 

Duplicate samples will be collected by alternately filling sample bottles from 
the source being sampled. For six liter sample collection one bottle will be 
fifled for the sample, then one bottle for the duplicate, then a second bottle 
for the sample and then a second bottle for the duplicate, etc. Duplicates 
will be taken for each analysis type and each sample type, at a rate of one 
duplicate sample being collected for each ten samples, with a minimum of one 
duplicate for any sample batch. There are two sample types for this program: 
GAC Plant treated water and groundwater. For purposes of fulfilling the 10% 
duplicate requirement, all the sampling points shown on Table 6-3 are the same 
sample type. 

(• 



TABLE 6-6 
FIELD MEASUREMENT EQUIPMENT QUALITY CONTROL 

Device 

pH Meter 
Hydro! ab) 

Calibration 

Standardize in three or 
more standard buffer 
solutions 

Conductivity Meter Standardize using two 
(Hydro! ab) or more KCL so!utions 

NBS Thermometer 

Water Leve! 
Measurement 
Device (Electric) 

Factory calibrated 

Factory calibrated 

NBS - National Bureau of Standards 

Routine Check 
Method Frequency 

Calibration check-anaiyze After every 
standard buffer solution sample 

Analyze duplicates After every 
sample 

Calibration check-anaiyze 1/10 samples 
standard KCL solution 

Analyze duplicates 

Not required 

Not required 

1/10 samples 

Not required 

Not required 

Control Limits 

+0.1 pH units 

+0.1 pH units 

+1X of range 
being used 

+1X of range 
being used 

+0.1° C 

+0.01 Ft. 
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7. SAMPLE CUSTODY 

The St. Louis Park sampling program is a cooperative effort between the City 
and ENSR, whose responsibilities include sample retrieval, and RMAL, whose 
responsibilities include sample analysis. Proper sample handling and analysis 
is essential to the success of the study, therefore a formal sample custody 
procedure has been developed to insure the integrity of all samples. Sections 
6.4 and 6.5 discuss field sampling aspects and Section 6.6 outlines procedures 
for sample preservation, shipment, and storage. This section covers quality 
related activities from receipt of samples at the RMAL analytical facilities 
through issuance of validated analytical data and the storage of data in the 
final evidence file. 

7.1 Security and Recordkeeping 

Samples entering the RMAL analytical facilities located in Arvada, Colorado, 
proceed through an orderly chain-of-custody sequence specifically designed to 
insure continuous integrity of both the sample and documentation. 

Appendix A contains Standard Operating Procedures (SOP's) which address the 
following aspects of facility security and sample custody 

0 Building Security - SOP No. LP-RMA-0001 

0 Sample Log-in - LP-RMA-0003 

0 Use of Project Assignment Record - LP-RMA-0004 

0 Sample Receipt and Chain of Custody - SOP No. LP-RMA-0005 

7.2 Final Evidence File 

The final evidence (or data) files will be maintained for the period specified 
in the RAP. Evidence files will consist of all data necessary to completely 
reconstruct the analysis, and will consist of (at a minimum): all field 
documents, logs, project reports, raw data, continuing calibration checks, 
OFTPP tune, detection limits, chain of custody documentation, quality control 
data for blanks and matrix spikes, results forms, and a file custodian. In 
addition, the analytical report, which contains a brief discussion of the 
method and a more detailed narrative of any analytical issues is included in 
the package. RMAL will maintain these files in a secure, limited access area 
under the custody of the Director of Quality Assurance. RMAL maintains all 
GC/MS raw data files on tapes or other magnetic media for an indefinite period. 
This data will be available upon request. 
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8. CALIBRATION PROCEDURES 

Calibration is required to ensure that the analytical system is operating 
correctly and functioning at the proper sensitivity to meet established 
detection limits. For this project calibration is required for the four 
analyses (Low Level, Non-Criteria, Extended, Phenolics). These four analyses 
are defined in Section 9 of this Plan. 

The specific calibration requirements for each of these analyses are summarized 
in the subsections below. 

8.1 Low-Level (ppt) Analysis 

The calibration requirements are described in detail in the Standard Operating 
Procedure for ppt PAH analyses appended to this QAPP. The discussion below 
highltghts the key aspects of the calibration requirements. 

5 

Prior to use of the method for low level analysis of PAH, a five-point response 
factor calibration curve must be established showing the linear range of the 
analysis. 

A midpoint calibration standard is analyzed daily and the area of the primary 
characteristic ion is tabulated against concentration for each compound. The 
response factor (RF) for each compound listed in Table 8-1 is calculated. 

These daily response factors for each compound must be compared to the initial 
calibration curve. If the daily response factors are within +35 percent of the 
corresponding calibration curve value the analysis may proceed. If, for any 
analyte, the daily response factor is not within +35 percent of the 
corresponding calibration curve value, the system is out of control-and 
corrective action must be performed. 

The quantitation mass ion, which represents the 100% abundance ion, is selected 
for quantitation and for the daily response factor measurement. The second 
ion, or confirmation ion, is used for confirmation of the identification. The 
daily response factor for the quantitation mass ion is compared to the initial 
calibration curve. During the analysis of the daily calibration standard the 
percent abundance of the confirmation ion is obtained. This percent abundance 
is used for identification purposes for samples analyzed during that day. The 
percent abundance values shown in Table 8-1 are typical values. 

Mass tuning will be performed using the mass calibration compound FC43. Tuning 
will be performed to maximize the sensitivity of the mass spectrometer for the 
mass range of compounds being analyzed. In the FC43 spectra, the ion abundance 
of masses 131 and 219 are adjusted to a ratio of 1:1. These two ions are then 
maximized to be approximately 50 to 70% of the ion abundance of the base mass 
69. This procedure maximizes the sensitivity of the instrument in the mass 
region of interest for the PAH analysis. 
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TABLE 8-1 TARGET COMPOUNDS AND KEY IONS 
FOR LOW LEVEL PAH ANALYSES 

c 

QUANTITATION CONFIRMATION 
CAS NO. COMPOUND MASS ION (% ABUNDANCE 

271-89-6 2,3-Benzofuran 118 90 (52) 
496-11-7 2,3-Dihydroindene 117 118 (57) 
95-13-6 IH-Indene 116 115 (108) 
91-20-3 Naphthalene 128 102 (7) 

4565-32-6 Benzo(B)Thiophene 134 89 (8) 
91-22-5 Quinoline* 129 102 (20) 
120-72-9 IH-Indole 171 90 (31) 
91-57-6 2-Methylnaphtha! ene 141 115 (31) 

• 90-12-0 1-Methylnaphtha!ene 141 115 (28) 
92-52-4 Biphenyl 154 153 (35) 
208-96-8 Acenaphthylene 152 151 (17) 
83-32-9 Acenaphthene 154 153 (93) 
132-64-9 Dibenzofuran 168 139 (40) 
86-73-7 Fluorene 166 165 (90) 
132-65-0 Dibenzothiophene 184 139 (19) 
85-01-8 Phenanthrene 178 176 (19) 
120-12-7 Anthracene 178 176 (19) 
260-94-6 Acridine 179 178 (26) 
86-74-8 Carbazole 167 166 (28) 
206-44-0 Fluoranthene 202 200 (17) 
129-00-0 Pyrene 202 200 (18) 
56-55-3 Benzo(A)Anthracene* 228 226 (22) 
218-01-9 Chrysene* 228 226 (26) 
205-99-2 Benzo(B)Fluoranthene* 252 250 (22) 
207-08-9 Benzo(K)Fluoranthene 252 250 (22) 
192-97-2 Benzo(E)Pyrene 252 250 (35) 
50-32-8 Benzo(A)Pyrene* 252 250 (26) 
198-55-0 Perylene 252 250 (24) 
193-39-5 Indeno {l,2,3-CD)Pyrene* 276 274 (25) 
53-70-3 Di benz(A,H)Anthracene* 278 279 (20) 
191-24-2 Benzo(G,H,I)Perylene* 276 274 (25) 
205-82-3 Benzo(J)Fluoranthene* 252 250 (22) 

NOTE: The % abundance for the confirmation ion is a typical value. 
Although these ratios will vary, the relative TntensTties of 
confirmation ions must agree within plus or minus 20t between the 
calibration standard for any given day and the samples run on that 
day. 

* Carcinogenic PAH as defined in Appendix A of the RAP. 
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The requirements above will be employed for all compounds in Table 8-1 with the 
exception of benzo(j)fluoranthene. An analytical standard is not available for 
this compound. The calibrated response of the closest eluting isomer, 
benzo(k)fluoranthene, will be used to establish a response factor. The 
quantitation ion, confirmation ion and percent abundance values for 
benzo(k)fluoranthene will also be used. 

8.2 Non-Criteria Analysis 

All non-criteria analyses will follow the calibration requirements described 
in the Contract Laboratory Program Statement of Work for semi volatiles (CLP 
SOW) dated 7/87. In summary, the SOW requires an initial verification that 
the mass spectrometer is tuned properly using decafluorotriphenyl phosphine 
(DFTPP). The SOW also requires an initial five-point calibration be performed 
for all compounds and that this calibration be verified by the analysis of a 
daily calibration standard. 

The calibration requirements in the SOW are based on the determination of a 
diverse list of semi volatile organics. Calibration is verified on a daily 
basis by comparing the responses of a few select compounds, termed calibration 
check compounds (CCC). Only one of these compounds (acenaphthene) is a target 
PAH for this project. The response of another group of compounds, termed 
system performance check compounds (SPCC) are used to verify the analytical 
system is working properly. None of the SPCCs are target PAH for this project. 
Finally, the target PAH for this project contain compounds not measured under 
CLP protocols. 

Accordingly, the procedures is the SOW for calibration have been modified to 
accommodate the differences in the monitoring lists. A calibration standard 
contains all of the analytes shown in Table 8-1 is used for both initial and 
continuing calibration in place of the CLP standard. The daily calibration is 
verified by comparing the response of all 32 compounds (not just a select few) 
to the response from the initial calibr^ions. The relative standard deviation 
(RSD) for each compound must be less t^atT 35% or^he system is out of control 
and corrective action must be performed. 

The control limit for the daily calibration is based on the accuracy and 
precision objectives of this project and experience with this group of 
analytes. The limits in the CLP SOW, which is slightly more stringent, is 
based on a select group of compounds with extensive method performance data. 

8.3 Extended Analysis 

In addition to the compounds listed in Table 8-1, the compounds shown in Table 
8-2 are required to be determined in the extended monitoring program. This 
extended list of compounds include phenols and other PAHs specified for this 
project. 
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TABLE 8-2 
TARGET COMPOUNDS FOR EXTENDED ANALYSES 

CAS NO. A. Other Carcinogenic PAH 

195-19-7 benzo(c)phenanthrene 
215-58-7 dibenz(a,c)anthracene 
192-65-4 dibenzo{a,e)pyrene 
189-64-0 dibenzo{a,h)pyrene 
189-55-9 dibenzo(a,i)pyrene 
57-97-6 7,12-dimethylbenz{a)anthracene 
56-49-5 3-methylcholanthrene 

B. Acidic Compounds Listed in EPA Method 625 

108-95-2 phenol 
95-57-8 2-Chlorophenol 
88-75-5 2-nitrophenol 

105-67-9 2,4-dimethylphenol 
120-83-2 2,4-dichlorophenol 
59-50-7 4-chloro-3-methylphenol 
88-06-2 2,4,6-trichlorophenol 
51-28-5 2,4-dinitrophenol 

100-02-7 4-nitrophenol 
534-52-1 4,6-dinitro-2-methylphenol 
87-86-5 pentachlorophenol 
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Analyses for the extended list of compounds will be performed on the • 
semi vol atiles extract prepared ̂ s^escribed in the CLP SOW. ; 

Since most of the compounds on the extended monitoring list are also target 
compounds in the CLP protocol, the CLP calibration protocol will be followed. 

The system is tuned with DFTPP and calibrated with the semi volatile compounds 
as specified in the CLP SOW. The compounds used to assess system performance 
and to verify the continuing calibration (SPCCs and CCCs) are used to verify 
that the system is in control. The control limits in the SOW are used. In 
addition, a separate calibration standard containing the PAH in Table 8-2 is 
used to establish response factors for these compounds. 

8.4 Phenolics fu ^ZO,Z 

A three-point calibration curve covering the linear range of the method will 
be analyzed prior to the analysis of any samples and with a minimal frequency 
of once per 12 hours. 
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9. ANALYTICAL PROCEDURES 

9.1 Low Level Analysis 

As specified in the Consent Decree, four types of analyses are to be performed 
as part of the RAP for this project. These four analyses are defined below, 
and the details of the specific analytical procedures are presented in 
subsequent subsections. 

0 Low Level: Refers to the determination of a specific list of 21 
polynuclear aromatic hydrocarbons using GC/MS with operation in the 
selected ion monitoring (SIM) mode. The list of target PAH contains 
carcinogenic and non-carcinogenic compounds and is shown in Table 8-1 
of the QAPP. The list includes 14 compounds which are not on EPA's 
priority pollutant. Appendix IX or Superfund target compound list. 
The analytical methodology is based on well known principles of GC/MS 
technology. Although there is no EPA method that embodies this 
technique for this class of compounds, methods developed for the 
measurement of polychlorinated dibenzodioxins (e.g.. Methods 613 and 
8280) are based on selected ion monitoring technology. 

0 Non-Criteria: The low level PAH method is designed to measure PAH at 
the sub-ppb level. At higher concentrations, the compounds can be 
measured under scanning GC/MS conditions. Since scanning GC/MS 
provides more reliable qualitative data, this method, termed "Non-
Criteria PAH" is preferred for samples containing ppb concentrations 
of PAH. The method is based on the Contract Laboratory Program (CLP) ^ 
protocol for semivolatile organics with the appropriate modifications ( 
to address the differences in the monitoring lists. 

0 Extended: Some samples are analyzed for the specific list of 
compounds shown in Table 8-2 of the QAPP using scanning GC/MS. This 
list, termed "extended" analyses, includes additional PAH, specific 
acid (phenolic) compounds and a provision for "identifying" unknown 9 
compounds. As in the non-criteria analyses, analyses are performed 
using CLP protocols with the appropriate modifications. 

O 

0 Phenolics: Refers to the determination of "total phenols" using a 9 
colorimetric procedure. 

A method has been developed for the analysis of selected target PAH and 
heterocycle compounds at the part per trillion level (ppt, ng/L) in water. The 
analysis is carried out by isolation of the target anal^es by liquid-liquid 
extraction of the water sample with an organic solvent. Quantitation of the 
isolated target analytes is performed by gas chromatography/mass spectrometry 
(GC/MS) in the selected ion monitoring mode (SIM). The method is generally 
applicable for the measurement of any PAH or related compound. For this 
project, only those compounds listed in Table 8-1 will be determined. 
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In summary, a measured volume of sample is extracted with methylene cliloride. 
Analysis of the concentrated extract is performed by gas chromatography/mass 
spectrometry using the selected ion monitoring scanning mode under electron 
impact ionization conditions. Specific details of this methodology can be 
found in Appendix 8, Determination of Low Level (Part Per Trillion) PAH and 
Heterocycles in Water. This method is designed to analyze samples containing 
up to 600 ppt of an individual PAH. With dilution of the sample extract, the 
effective range of the method can be extended into the ppb range. However, 
sample dilutions may result in loss of information concerning recovery of 
surrogates. For this reason, an optional sample preparation technique is 
contained in the method. This optional technique can be used if historical 
information indicates that the target compounds are present in concentrations 
in excess of 600 ppt. 

9.2 Non-Criteria Analysis 

The selected target PAH and heterocycle compounds listed in Table 8-1 can be 
determined by GC/MS in the scanning mode at the ppb and higher concentrations. 
This analysis, termed non-criteria analyses, uses the methodology contained in 
the Contract Laboratory Program Statement of Work for semi volatiles dated 7/87 
(CLP SOW). The only deviations from this SOW are as follows: 

1. The calibration is performed as set forth in Section 8 of the QAPP. 
2. The internal QC checks are set forth in Section 11 of this QAPP. 
3. Data are reported only for those compounds listed in Table 8-1. 

9.3 Extended Analysis 

The target compounds listed in Table 8-2 are measured using the methodology 
contained in the Contract Laboratory Program Statement of Work (CLP SOW) for 
semi volatile organic date 7/87. The only deviations from this SOW are as 
follows: 

1. The calibration is performed as described in Section 8 of the QAPP. 

2. The only target compound in the analytical reports are those listed 
in Table 8-2. 

9.4 Phenolics 

Phenolics will be determined by Method 420.2 as published in the "Methods for 
Chemical Analysis for Water and Waste, EPA 600/4-79-020" (refer to Appendix 8) 
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10. DATA REDUCTION, VALIDATION AND REPORTING 

10.1 Data Reduction and Validation 

All project data will be subjected to a three-tier process including review by 
operations, by the data review groups for inorganics and GC/MS and the final 
review by the project coordinator prior to its release. The review process has 
been developed to minimize errors associated with sample processing, sample 
analysis and data reporting and to ensure that information pertaining to a 
given sample is well documented. 

Appendix A contains Standard Operating Procedures (SOP's) for laboratory data 
review. Refer to SOP No. LP-RMA-0002 for information relative to review 
policies and processes. In addition, the SOP's for the analytical methods 
contain the calculation techniques required to obtain reportable concentrations 
from the raw data. 

10.2 Turnaround Time 

^ In accordance with Section 3.2 of the RAP, RMAL has agreed to a 30 working day 
turnaround. The City, however, makes no enforceable commitment under the RAP 
except for a maximum of 7 days from sampling for extraction of organics and 40 
days following extraction for analysis of organics. For non-organic analyses, 
the City makes no enforceable commitment under the RAP except to meet the 
recommended maximum analytical holding times. 

10.3 Reporting/Data Deliverables 

RMAL shall prepare summary reports and data packages in a format that mimics 
the format described in Exhibit B of Organic SOW 7/87 for the Contract 
Laboratory Program. Specifically, Form 1, SV-1 and SV-2 in Exhibit 8 of the 
CLP SOW will be changed to include the PAH list of parameters shown in Table 8-
1 of the QAPP. Form II, SV-1 will show the surrogates for the PAH analysis. 
Form III, SV-1 will show the spike compounds for the PAH analyses. Form VI, 
SV-1 and SV-2 and Form VII, SV-1 and SV-2 will be altered to show just the 
target parameters shown in Table 8-1 of the QAPP. Finally, Form VIII, SV-1 and 
SV-2 will be modified to show the internal standards for the PAH method. In 
addition, in the low level PAH analyses, compounds which are determined to be 
present in the samples based on careful inspection of the data, but which do 
not meet the secondary ion confirmation criteria will be flagged with an 
asterisk {*). The reporting forms in Exhibit B will be modified to show the 
target lists of parameters, surrogates and spiking compounds for the low level 
PAH. 
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RMAL has determined the method detection limits for the part per trillion PAH 
analysis of water samples, utilizing GC/MS selected ion monitoring, according 
to the method described in Appendix B to Part 136 of the Friday, October 26, 
1984 Federal Register, Vol. 49, No. 209 - Definition and Procedure for the 
Determination of the Method Detection - Revision 11.1. Table 10-1 lists the 
compounds, the observed concentrations of seven replicates spiked at 5 parts 
per trillion, the standard deviations and the method detection limits. RMAL 
has also determined the method detection limits for part per billion Phenolics 
according to Method 420.2 as published in the "Methods for Chemical Analysis 
for Water and Waste, EPA 600/4-79-020" (see Table 10-2). 

These calculated method detection limits will be used in sample reporting as 
follows: 

0 Analytes detected at concentrations greater than or equal to the 
calculated method detection limits will be reported with no 
qual ifiers. 

0 Analytes that are detected at concentrations less than the calculated 
method detection limits will be reported followed by a "J" qualifier 
which is used in the EPA Contract Lab Program (CLP) to indicate that 
a reported value is below the method detection limit. 

The various items in the data package are listed below: 

0 Sample Traffic Reports or Chain-of-Custody 
0 Sample Data Summary Report Including: 

Case narrative 
Tabulated target compound results by fraction 
Surrogate spike analysis results by fraction 
Matrix spike/matrix spike duplicate results by fraction 
Blank data by fraction 

0 Sample Data Package including: 
Case narrative 
Traffic reports 
Raw data 

The City will present reports in a manner consistent with the requirements of 
the RAP. In addition, data packages containing all elements listed above will 
be presented for up to 10 percent of the sample analyses completed. The EPA 
shall be responsible for identifying the specific sample analyses for which 
data packages will be provided. 
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TABLE 10-2 

METHOD DETECTION LIMIT STUDY - TOTAL PHENOLICS 

Sample # Concentration Detected (mg/L) 

1 0.0315 
2 0.0340 
3 0.0291 
4 0.0315 
5 0.0291 
6 0.0291 
7 0.0315 

Calculated Standard Deviation = 0.0018 

Calculated Method Detection Limit = 0.00579 mg/L 
=5.8 ug/L 
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10.4 Reporting Requirements for Samples Exceeding Advisory Levels or Drinking 
Water Criterion 

For active drinking water wells, RMAL will notify the City of St. Louis Park by 
telephone, within 24 hours of completing an analysis, whenever a sample 
analysis is shown to exceed the following Advisory Levels or Drinking Water 
Criterion: 

Advisory Drinking Water 
Parameter Level Criterion 

Sum of Benzo(a)pyrene and 3.0 ng/L* 5.6 ng/L 
Di benz(a,h)anthracene* 
Total Carcinogenic PAH + 15 ng/L** 28 ng/L** 
Total Other PAH 175 ng/L 280 ng/L 

*0r the detection limit, whichever is largest. 
**Different concentrations for additional carcinogenic PAH may be established 
in accordance with the procedure specified in Part D.l of the Consent Decree. 

+See Table 10-3. 

10.5 Final Evidence Files 

The final evidence (or data) files will be maintained for the period specified 
in the RAP. Evidence files will consist of all data necessary to completely 
reconstruct the analysis, and will consist of (at a minimum): all field 
documents, logs, project reports, raw data, continuing calibration checks, 
DFTPP tune, detection limits, chain of custody documentation, quality control 
data for blanks and matrix spikes, results forms, and a file custodian. In 
addition, the analytical report, which contains a brief discussion of the 
method and a more detailed narrative of any analytical issues is included in 
the package. RMAL will maintain these files in a secure, limited access area 
under the custody of the Director of Quality Assurance. RMAL maintains all 
GC/MS raw data files on tapes or other magnetic media for an indefinite period. 
This data will be available upon request. 
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TABLE 10-3 

CARCINOGENIC PAH 

benz(a)anthracene 
benzo(b)fluoranthene 
benzo(jjfluoranthene 
benzo(ghi)perylene 
benzo(a)pyrene 
chrysene 
dibenz{a,h)anthracene 
i ndeno(1,2,3-c,d)pyrene 
quinoline 
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11. INTERNAL QUALITY CONTROL 

The internal quality control checks will include field blanks, method blanks, 
surrogate spikes, duplicate analyses, monitoring of internal standard area and 
matrix spike analyses. Each quality control check has a specific level of 
performance which will be reevaluated in an ongoing basis and amended as 
appropriate through mutual agreement of the Agencies and City. The specific 
details are presented below. 

11.1 Low Level PAH and Non-Criteria Analyses 

Internal quality control checks for the Low Level and Non-Criteria PAH analyses 
will consist of method blanks, surrogate compound analysis, matrix spike 
analysis, analysis of duplicate samples, and monitoring of internal standard 
areas. 

11.1.1 Method Blank Analysis 

A method blank consists of deionized, distilled laboratory water carried 
through the entire analytical scheme {extraction, concentration, and analysis). 
The method blank volume must be approximately equal to the sample volumes being 
processed. 

Method blank analysis are performed at the rate of one per case*, each 14 
calendar day period during which samples in a case are received, with every 20 
samples of similar concentration and/or sample matrix, or whenever samples are 
extracted by the same procedure, whichever is most frequent. 

Different control limits have been established relative to method blanks for 
the Low Level and Non-Criteria analyses since the target compounds in Table 8-1 
are present as "laboratory contaminants" in method blanks at the ppt 
concentration level. 

For the Low Level analyses, an acceptable method blank analysis must not 
contain any carcinogenic PAH in Table 8-1 at concentrations greater than or 
equal to the Method Detection Limits (MDL) in Figure 10-1 or any other PAH at a 
concentration greater than 5 times the MDL. For the Non-Criteria analyses, an 
acceptable method blank does not contain any PAH in Table 8-1 above 10 
micrograms per liter. If the method blanks do not meet these criteria, the 
analytical system is out of control and the source of the contamination must be 
investigated and corrective measures taken and documented before further sample 
analysis proceeds. 

* A case is a group or a set of samples collected from a particular site over a 
given period of time. 
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11.1.2 Surrogate Compound Analysis 

As detailed in the SOP (Appendix B), the laboratory will spike all samples and 
quality control samples with deuterated PAH surrogate compounds. The surrogate 
compound will be spiked into the sample prior to extraction to measure 
individual sample matrix effects associated with sample preparation and 
analysis. 

RMAL will take corrective action whenever the surrogate recovery is outside the 
acceptance criteria shown below. The corrective action is described in Section 
15 of this QAPP. 

Acceptance Criteria % 
Surrogate Low-level Non-criteria 

Naphthalene-dB 14-lOB 25-LZ5-
Fluorene-dlO 41-162 25-
Chrysene-dl2 10-118 25-175 

11.1.3 Matrix Spike Analysis 

The laboratory will spike and analyze 51 matrix spike samples. RMAL will spike 
seven representative compounds into water. These compounds and the spiking 
levels are listed below: 

PPT Non-Criteria 

Naphthalene 20 ng/L 50 ug/L 
F1uorene 20 50 
Chrysene 20 50 
Indene 20 50 
Quinollne 20 50 
Benzo(e)pyrene 20 50 
2-methyl naphthalene 20 50 

The matrix spike criteria for data validity are as follows: 

1 

The average of the percent recoveries for all compounds must 
fall between 20 and 150 percent. 
Only one compound can be below its required minimum percent 
recovery. These minimum percent recoveries are: 
1) 10% for chrysene 
2) 20% for all other compounds. 

Corrective action will be performed if these criteria are not achieved as 
described in Section 15. 
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11.1.4 Duplicates 

Percent difference between duplicates will be calculated for each detected 
compound. 

11.1.5 Internal Standard Areas 

The area of the internal standard will be monitored on each analysis. The area 
from the daily calibration standard will be used to set a daily acceptance 
criteria. If the internal standard areas in samples changes by more than a 
factor of two (-50% to + 100%) from the daily standard, corrective action must 
be performed. 

11.2 Extended Analysis 

The internal quality control checks for extended analyses will consist of 
surrogate spikes, matrix spikes, method blanks, etc. as described in the CLP 
SOW for semi volatile organics. The acceptance criteria are as defined in the 
SOW. 

I 

11.3 Phenolics 

The internal quality control checks for phenolics will mimic those for 
inorganics in the CLP program and will include the analysis of a method blank, 
a laboratory check standard, a spike sample, and a duplicate sample. The 
specific details for each of these QC checks are suirenarized below. 

11.3.1 Blanks 

A "Preparation Blank" is analyzed with each batch of 20 samples. This blank is 
carried through the entire procedure, including the distillation step. 
Additional blanks, termed "Initial Calibration Blank" (ICB) and "Continuing 
Calibration Blank", (CCB) are also analyzed. These blanks are used only to 
evaluate the determinative step and are not distilled. They are analyzed at a 
frequency of one ICB per 20 samples and one CCB per 10 samples. 

An acceptable blank must not contain phenolics above 5 micrograms per liter. 
If any of the blanks contain phenolics above 5 micrograms per liter, the system 
is out of control and corrective action must be performed. 

11.3.2 Laboratory Check Standard 

The calibration is verified by the analysis of two different laboratory check 
standards. An "Initial Calibration Verification" (ICV) check standard is 

/' analyzed at a frequency of one per 20 samples. This check is carried through 
V the entire procedure, including the distillation step. The measured value from 

this check standard must be between 75% and 125% of the true value. 

C 
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A "Continuing Calibration Verification" (GOV) check standard is analyzed at a 
frequency of one per 10 samples. This standard is used to verify the 
determinative step only. The measured value must be between 854 and 1154 of 
the true value. 

If the measured values from the check standards are not within control limits, 
the system is out of control and corrective action must be performed. 

11.3.3. Matrix Spikes 

As for the other tests, matrix spikes will be performed at a frequency of 54. 
The spike level is 50 micrograms per liter. The recovery of the matrix spike 
must be between 754 and 1254. Corrective action is performed if these criteria 
are not achieved. 

11.3.4 Duplicates 

Duplicate analyses are performed at a frequency of 54. Corrective action is 
performed if the relative difference from the duplicate analysis is greater 
than 704. 
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12. PERFORMANCE AND SYSTEM AUDITS 

Enseco/RMAL will be subjected to USEPA Performance and System Audits for 
approval/disapproval specific to the requirements of this program. The 
Contract Project Management Section (CPMS) of the Central Regional Laboratory 
(CRL) of Region V is responsible for the audits. 

Enseco laboratories participate in a variety of federal and state certification 
programs, (including the EPA CLP), that subject each of the laboratories to 
stringent system and performance audits on a regular basis. A system audit is 
a review of laboratory operations conducted to verify that the laboratory has 
the necessary facilities, equipment, staff and procedures in place to generate 
acceptable data. A performance audit verifies the ability of the laboratory to 
correctly identify and quantitate compounds in blind check samples submitted by 
the auditing agency. The purpose of these audits is to identify those 
laboratories that are capable of generating scientifically sound data. Enseco 
is certified to perform environmental analyses under programs administered by 
the EPA, U.S. Army, U.S. Navy, and over 15 states. The most current list of 
Enseco certifications is available upon request. 

In addition to external audits conducted by certifying agencies or clients, 
Enseco regularly conducts the following internal audits: 

0 Monthly systems audits conducted by the Division Quality Assurance 
(QA) Director. 

0 Quarterly audits conducted by the Corporate VP of QA. 

0 Special audits by the Divisional QA Director or Corporate VP of QA 
when a problem is suspected. 

Enseco laboratories also routinely analyze internal check samples as described 
below: 

0 Laboratory QC check samples (LCS, SCS, and blanks) are analyzed at a 
frequency equal to at least lOiS of the total number of samples 
analyzed (see Section 9). 

0 An independent commercial firm is contracted to provide all 
laboratories with blind check samples on a monthly basis. The 
results of the analyses of these samples are evaluated by the VP of 
QA. 

The results of these internal check samples are used to identify areas where 
additional training is needed or clarification of procedures is required. 

C" 
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13. PREVENTIVE MAINTENANCE 

Since instrumental methods of analysis require properly maintained and 
calibrated equipment, the operation and maintenance of modern analytical 
instrumentation is of primary importance in the production of acceptable data. 
In order to provide this data, RMAL subscribes to the following programs: 

0 maintenance agreements/service contracts with instrument 
manufacturers 

0 laboratory preventive maintenance program 

13.1 Service Contracts 

Analytical equipment utilized by RMAL laboratory personnel for this project 
are covered by maintenance agreements with the instrument manufacturers. 
These manufacturers provide for both periodic "preventive" service calls as 
well as the non-routine or emergency calls. 

13.2 Instrument Logbooks 

Individual instrument logbooks are maintained for each piece of equipment and 
located near the instrument. General information contained in the logbooks 
include: 

o Inventory information: 
equipment name, model number, serial number, manufacturer, date of 
acquisition, original cost 

0 Service tasks and intervals: 
cleaning, calibration, operation based on the manufacturer's 
recommended schedule, and previous laboratory experience 

0 Service record; 
date of breakdown, date of return to service, downtime, problems, 
repairs, cost of repairs, who performed the repairs, parts required, 
etc. 

0 calibration/performance checks 
0 daily operational notes 

Analysts are referred to manufacturers' operating manuals for specific 
procedures to be followed in the operation and/or maintenance of the 
individual instruments. 

Laboratory preventive maintenance includes any tasks that can be performed 
in-house, i.e., systematic cleaning of component parts as recommended in the 
instrument manual. If problems cannot be corrected by laboratory personnel, 
the instrument service representative is contacted and a service call 
requested to correct the problem. 
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13.3 Field Equipment 

All field equipment shall be inspected daily for damaged or missing pieces, 
which will be replaced as needed. 

13.3.1 Thermometer 

The field workers will handle the thermometer with care to preserve its 
measurement integrity. After each use, the thermometer will be rinsed with de-
ionized or potable water, wiped dry, and returned to its protective case. 

13.3.2 Water Level Measurement Tape 

Before each use, the battery will be checked using the equipment's element test 
function, and replaced if necessary. The tape and probe will be wiped clean 
and rinsed with de-ionized or potable water after each use. 

13.3.3 Hydrolab 

The hydrolab instrument shall be maintained in accordance with the 
manufacturer's requirements. In particular, the battery will be checked daily, 
and replaced if necessary. The instrument shall be operated and stored at 
temperatures above freezing, to avoid damaging the instrument. After each use, 
the instrument will be rinsed with potable or de-ionized water, wiped dry and 
returned to its storage container. The sonde unit must be covered with its 
protective, water-filled cap. 
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14. SPECIFIC PROCEDURES TO ASSESS DATA PRECISION. ACCURACY AND COMPLETENESS 

A quality control program is a systematic process that controls the validity of 
analytical results by measuring the accuracy and precision of each method and 
matrix, developing expected control limits, using these limits to detect errors 
or out-of-control events, and requiring corrective action techniques to 
correct, prevent or minimize the recurrence of these events. The quality 
assessment techniques described below consist of the techniques used to assure 
that statistical control has been achieved. 

The accuracy and precision of sample measurements are influenced by both 
external and internal factors. External factors or errors are those associated 
with field collection and sample transportation. Internal factors or errors 
are those associated with laboratory analysis. External factors are defined 
briefly in Section 14.1. Internal factors are defined in Section 14.2. 

14.1 External Components 

The results for quality control samples taken in the field represent the best 
estimates of accuracy and precision for the samples, since these values reflect 
the entire process from samples collection through sample analysis. The 
frequency of these control samples is described in Sections 5 and 6. Below is 
a brief description of the information provided by each of these control 
samples: 

0 Field blank - provides an estimate of bias based on contamination; 
includes effects associated with sample preservation, shipping, 
preparation, and analysis. 

0 Field collected samples or duplicates - independent samples collected 
at the same point in space and time. These give the best measurement 
of precision for sample collection through analysis. 

14.2 Internal Components 

The results of quality control samples created in the laboratory represent 
estimates of analysis and precision for the preparation and analysis steps of 
sample handling. This section describes the quality control-type information 
provided by each of these analytical measurements. The frequency of each of 
these measurements is discussed in Sections 5 and/or 11. 

0 Surrogates - provide an estimate of bias based on recovery of similar 
compounds, but not the compounds analyzed, for each sample, 
preparation and analysis. 

( 0 Internal standard - an analyte that has the same characteristics as 
the surrogate, but is added to the sample extract just prior to 
analysis. It measures bias or change in instrument performance from 
sample to sample, incorporating matrix effects associated with 
the analysis process only. 
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0 Matrix spikes - the matrix spike is added prior to preparation and 
analysis. The analyte used is the same as that being analyzed and 
usually is added to a selected few samples in a batch of analyses. 
It incorporates matrix effects associated with the laboratory 
analysis. 

0 Method blanks - provide an estimate of bias based on contamination. 

14.3 Calculation Techniques 

The quality assessment procedures described above require calculations of 
relative percent difference (duplicate analyses) and percent recovery (matrix 
and surrogate spikes). The techniques for performing these calculations are 
described below. 

b Precision - is the degree to which the measurement is reproducible. 
Precision is assessed by duplicate measurements by calculating the 
Relative Percent Difference (RPD) between duplicate measurements. 
The RPD is calculated as follows: 

lDi - Dpi 
RPD = —i X ICQ 

(Di + D2)/2 

where: RPD = relative percent difference 

DJ = first sample value 

Dp = second sample value (duplicate) 

0 Accuracy - is a determination of how close the measurement is to the 
true value. 

The determination of the accuracy of a measurement requires a 
knowledge of the true or accepted value for the signal being 
measured. Accuracy may be calculated in terms of percent recovery as 
fol1ows: 

X Percent Recovery = y x 100 

where: 

X = the observed value of measurement 

T = "true" value 

0 Completeness - is a measure of the amount of valid data obtained from 
a measurement system compared with the amount that was expected to 
be obtained under correct normal conditions. 
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To be considered complete, the data set must contain all QC check 
analyses verifying precision and accuracy for the analytical 
protocol. In addition, all data are reviewed in terms of stated 
goals in order to determine if the data base is sufficient. 

When possible, the percent completeness for each set of samples is 
calculated as follows: 

valid data obtained 
Completeness = x 100% 

total data planned 

Comparability - expresses the confidence with which one data set can 
be compared to another data set measuring the same property. 
Comparability is ensured through the use of established and approved 
analytical methods, consistency in the basis of analysis (wet weight, 
volume, etc.), and consistency in reporting units (ppm, ppb, etc.). 
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15. CORRECTIVE ACTION 

Corrective actions are required whenever an out-of-control event or potential 
out-of-control event is noted. The investigative action taken is somewhat 
dependent on the analysis and the event. 

Laboratory personnel are alerted that corrective actions may be necessary if: 

0 QC data are outside the warning or acceptable windows for precision 
and accuracy; 

0 Blanks contain target analytes above acceptable levels; 

0 Undesirable trends are detected in spike recoveries or RPD between 
duplicates; 

0 There are unusual changes in detection limits; 

0 Deficiencies are detected by the QA department during internal or 
external audits or from the results of performance evaluation 
samples; or 

0 Inquiries concerning data quality are received. 

Corrective action procedures are often handled at the bench level by the 
analyst, who reviews the preparation or extraction procedure for possible 
errors, checks the instrument calibration, spike and calibration mixes, 
instrument sensitivity, and so on. If the problem persists or cannot be 
identified, the matter is referred to the laboratory supervisor, manager and/or 
QA department for further investigation. Once resolved, full documentation of 
the corrective action procedure is filed with the QA department. 

Generally, out-of-control events or potential out-of-control events are noted 
on an out-of-control event form (see Figure 15-1). This form is part of the 
data package and, thus, must be completed prior to data approval. If an out-
of-control event does occur during analysis, for instance, a surrogate recovery 
falls out the expected range, the analyst must describe on this form: the 
event, the investigative and corrective action taken, and the cause of the 
event, and notify the Laboratory Quality Control Director. In some cases, 
investigation of an out-of-control event will reveal no problems. In such 
cases, only the event and the investigative action is recorded. If an out-of-
control event is discovered during data package review, the Laboratory Quality 
Control Director notifies the supervisor for corrective action. 

(" 15.1 Low-Level PAH and Extended Analyses 

15.1.1 Surrogates 

As discussed in Section 11.1.2, corrective action will be performed whenever 
the surrogate recovery is outside the following acceptance criteria: 
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QC Lot 

Associated Samples 

PROBLEM: (Briefly deeribe problem) 

Analyst: 
Date: 

C RESULTS/CONCLUSIONS of the Investigation: 

Analyst: 
Supervisor: 
Date: 

CORRECTIVE ACTIONS (including follow-up) 

Supervisor: 
QA Approval 
Date: 

Figure 15-1 Warning/Out-of-Control Form 
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Surrogate Acceptance Criteria % 
Low-Level Non-criteria 

Naphthalene-dB 14-108 25-175 
Fluorene-dlO 41-162 25-175 
Chrysene-dl2 10-118 25-175 

The following corrective action will be taken when required as stated above: 

a) Check calculations to assure there are no errors; 

b) Check internal standard and surrogate solutions for degradation, 
contamination, etc., and check instrument performance; 

c) If the upper control limit is exceeded for only one surrogate, and 
the instrument calibration, surrogate standard concentration, etc. 
are in control, it can be concluded that an interference specific to 

, the surrogate was present that resulted in the high recovery and this 
( ; interference would not affect the quantitation of other target 

compounds. (The presence of this type of interference can be 
confirmed by evaluating the chromatographic peak shapes and ion 
intensities of the surrogates.) 

d) If the surrogate could not be measured because the sample required a 
dilution, no corrective action is required. The recovery of the 
surrogate is recorded as D with the note surrogate diluted out. 

e) Reanalyze the sample or extract if the steps above fail to reveal a 
problem. If reanalysis of the extracts yields surrogate spike 
recoveries within the stated limits, then the reanalysis data will be 
used. Both the original and reanalysis data will be reported. 

15.1.2 Matrix Spikes 

The matrix spike criteria for data validity are as follows: 

0 The average of the percent recoveries for all compounds must fall 
between 20 and 150 percent. 

0 Only one compound can be below its required minimum percent recovery 
(IM). 

c 
If the matrix spike criteria are not met, the matrix spike analysis will be 
repeated. If the subsequent matrix spike analysis meets the criteria, the data 
will be considered valid. Both matrix spike and surrogate spike recoveries 
will be used in assessing quality assurance/quality control for RMAL's 
analytical work. 
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15.1.3 Blanks 

If target compounds are detected in the method blank above the MDL but less 
than 5 times the MDL the corrective action will consist of flagging the data 
and investigating the source of the problem to implement a corrective action 
for future work. If the concentration of a compound in the method blank 
exceeds five times the MDL, additional corrective action, including but not 
limited to, reanalysis of the blank and reanalysis of the samples may be 
required. 

The relative concentration of compounds in both the samples and the blank are 
assessed as part of this corrective action. The results of these activities 
are documented in the narrative. 

15.2 Other Corrective Actions 

These sections discuss corrective actions which will be taken in the event that 
a sample or sample extract is lost or destroyed during shipment, storage or 
analysis, or in performance and system audits. 

15.2.1 Samples 

In order to minimize the possibility of sample destruction during shipment, six 
1-1 iter bottles will be taken for all low-level (ppt) samples. For all 
samples, field blanks, matrix spikes, and matrix spike duplicates, subsequent 
extraction and analysis will be conducted on four intact 1-liter bottles. All 
field blanks will be collected in duplicate. One field blank will be analyzed 
with the sample set and the duplicate will be extracted and held. In the event 
that the field blank is lost during analysis or invalidated, the duplicate 
field blank will be analyzed and reported. Additional sample matrix will be 
required for matrix spike/matrix spike duplicate analyses. 

If less than four liters of a sample remains after shipment and storage for 
analysis, the Program Manager will be notified and another sample will be 
collected and shipped to the laboratory for analysis. The analysis report for 
the sample batch containing the affected sample will clearly note in the 
discussion section that a replacement sample was taken. 

15.2.2 Sample Extracts 

If a sample extract is broken or lost during analysis, the Program Manager will 
be notified and will be responsible for determining the need for replacing the 
lost sample. The analysis report for the sample batch containing the affected 
sample will clearly note in the discussion section the action taken. 
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15.2.3 Quality Control Samples 

If a method blank, or matrix spike is lost or broken during analysis, a 
replacement QC sample will be sampled and analyzed. The analysis report will 
clearly note that a replacement QC sample was analyzed. 

If a field blank is lost or broken during shipment, storage, or analysis, its 
duplicate will be analyzed. The analysis report for the sample batch 
associated with the field blank will clearly note the occurrence in the 
discussion section. 

15.2.4 Performance and System Audits 

Each system audit is immediately followed by a debriefing, in which the auditor 
discusses his findings with the laboratory representatives. The debriefing 
serves a two-fold purpose. First, laboratory management is afforded an early 
summary of findings, which allows them to begin formulating corrective 
strategies, and second, the auditor has a chance to test preliminary 
conclusions and to correct any misconceptions before drafting his report. 

The systems audit report (which may or may not contain performance audit 
findings) is first issued in draft to the Laboratory Quality Control Director. 
The QC Director distributes the draft to the Laboratory Director and 
appropriate supervisors to solicit comments and/or rebuttals. These responses 
are forwarded, in writing,"to the auditor. The auditor makes revisions to the 
draft, on the basis of these responses, at his discretion. Any points of 
disagreement between the QA department and the laboratory organization are 
resolved through discussion before the final report is issued. Written 
responses to the draft report are attached to the final report as an appendix. 

Final audit repdrts are issued to project management and to corporate 
management. Items requiring corrective action are documented on a Corrective 
Action Request Form addressed to the project manager. One copy is retained by 
QA upon issuance. The project manager receives the original and one copy. 
When satisfactory progress has been achieved on each requested action, the 
project manager or designee enters descriptions of actions and results on the 
form, then retains the copy and returns the original to QA to close the loop. 

( 
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Executing and administering an effective QA program in a large and 
complex laboratory system demands the skills of a highly qualified staff. The 
organizational structure of Enseco's Quality Assurance Group (Fig. 16-1) 
provides a disciplined national management network which oversees and 
regulates all laboratory QA functions. 

Enseco's Quality Assurance Group is headed by Kathleen A. Carl berg. Corporate 
Vice President of Quality Assurance, who reports directly to the Enseco 
Executive Committee and to the Chairman of the Board. As principal architect 
of Enseco's QA program, Ms. Carl berg has charted a rigid course to monitor and 
control laboratory operations. This involves the intricate process of 
developing QA manuals, QC protocols, training programs. Standard Operating 
Procedures (SOP's), uniform statistical data, interlaboratory and 
intralaboratory performance evaluation studies, and internal auditing 
programs. Ms. Carl berg is responsible for the administration and 
implementation of the QA program at all Enseco laboratories. 

Laboratory QA activities are specifically designed to fulfill the requirements 
of both the individual laboratory and Enseco. Directing these activities as 
Division Director, Mark J. Bollinger, Ph.D. works closely with the laboratory 
Quality Assurance Director, Gary Torf, who enforces and monitors the program. 

Because a QA program undergoes its most stringent test at the laboratory 
level. Laboratory QA Officers hold a cornerstone position in the 
organizational structure. Enseco QA Officers are highly skilled analytical 
scientists, knowledgeable in all aspects of laboratory operations. Their 
responsibilities include diagnosing quality defects and resolving problems 
with the analytical system; conducting performance evaluation studies, 
in-house audits, and walk-throughs; performing statistical analyses of data; 
auditing spike sample results; enforcing chain-of-custody procedures; 
assisting in the development of QA manual, SOPs and QC protocols; conducting 
QA training programs; and maintaining extensive records and archives of all 
QA/QC data. 

Laboratory QA Officers report to both the laboratory president and to 
Ms. Carl berg. They also interface with one another in a peer evaluation and 
auditing system that encourages assistance and feedback, problem analysis, and 
collaboration on ways to improve laboratory performance. 

In conjunction with the Laboratory QA Department, laboratory vice presidents, 
directors, and managers are responsible for a subset of QA activities, and 
work closely with supervisors to evaluate daily laboratory functions. 

C 
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FIGURE 16-1 ENSECO QUALITY ASSURANCE GROUP ORGANIZATION CHART 
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The reporting system is a valuable tool for measuring the overall effectiveness 
of the QA program. It serves as an instrument for evaluating the program 
design, identifying problems and trends, and planning for future needs. 
Divisional QA Directors submit extensive monthly reports to the VP of QA and 
the Divisional Director. These reports include: 

0 The results of the monthly systems audit including any corrective 
actions taken; 

0 Performance evaluation scores and commentaries; 

0 Results of site visits and audits by regulatory agencies and clients; 

0 Performance on major contracts, (including CLP); 

0 Problems encountered and corrective actions taken; 

0 Holding time violations; and 

0 Comments and recommendations. 

In addition, on a weekly basis, a summary of the 5t QA audit of reported data 
is sent to the Corporate QA Office. 

The VP of QA submits weekly reports to the CEO and monthly report to the Enseco 
Management Committee and each Divisional Director. These reports summarize the 
information gathered through the laboratory reporting system and contain a 
thorough review and evaluation of laboratory operations throughout Enseco. 

( 
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STANDARD OPERATING PROCEDURE n ^ * 
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C«llbrttioa aad Oparatloa of Bydaolab Vator quality Moaitor 7iZ0 Revision: ^ 
o 

1.0 Applicability 

This Stsadard OpcratiBs Procadura (SOP) previdas basic instructioos to 
ba amployad for tha fiald oparation of Hydrolab digital multimatars 
(Modal Mos. 4041 aad 8000). Hydrolabs ara usad for fiald maasuramant 
of watar-quality paraaatars. 

2.0 Baspoasibilitlas 

Tha fiald taaa is rasponsibla for aasuring that tha Hydrolab unit'is in 
propar oparating condition prior to usa in tha fiald. All 
systaa-calibration chacks ara tha rasponsibility of tha fiald taaa. 

3.0 Hatarials 

a Hydrolab Oparation and Maintananca Instruction Manual 
\ 

a Hydrolab Sonda unit, battary pack and surface unit 

a Hydrolab calibration-cup 

a Two Fishar-brand laboratory potassiuzs chloride (KCl) standard 
solutions (known conductivity at 2S*C) 

a Two freshly prepared pH buffer solutions. Generally pH 7.0 and pH 
4.0 or 10.0 ara usad. 

a Distilled or da-ionizad watar (approzimataly two liters) 

a Chaaical-fraa paper towels 

a Screwdrivers (as supplied in tha Hydrolab Accessory Kit) 

4.0 Procedures 

Tha Hydrolab provides siniltanaous aaasurasMnt of four water quality 
paraaatars; 1) dissolved oxygen, in ag/1, 2) taaparatura, in *C; 3) pH, 
in standard units, aad 4) conductivity, in uahos/ca (uS/ca). Tha panel 
switch on tha front of tha indicator unit controls which paraaatar is 
being aaasurad and read-out. 

Tha display is read in tha following aannar; taaparatura, pH and 
dissolved oxygen ara read out directly. For axaapla, a^ taaparatura of 
21.8*C will ba displayed as 21.8. A dissolved oxygen (0.0.) or pH 
reading of 8.1 will ba displayed at 08.1. Conductivity is read out 
directly on tha 2k scale. If tha 20k scale is required to aaasura 
higher conductivity tha number that is displayed will need to ba 
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I STANDARD OPERATING PROCEDURE • ' ® 
. Date: 

Title: Number* Qtc 198+ 
C4llbratioa and Oparation of Hydrolab Vatar Quality Monitor Rexisum* 

V;-.; 

•ultipliad by 10. In tha 200k neala tha raading will ba 
multipliad by 100. For azampla. auppoaa tha aampla baing maasurad 
has a conductivity of 1S27 uS/ca. Using tha 2k scala, tha display 
will show 1S27 (diract raad«out). Using tha 20k scala tha display 
will show 1S3 (1S3 s 10 > 1330 uS/ca). Using tha 200k range tha 
display will show 013 (013 z 100 « 1300 uS/ca). Only the Hydrolab 
aodal AOai offers tha three scala aaasuraaaht. Tha Hydrolab 
aodal 8000 is restricted to aaasuraaont of conductivity within the 
range of 0-2000. 

a.l Hydrolab Calibration 
'i 

k coaplata calibration check should ba performed before going to 
and after returning froa a field saapling/watar quality 
OMasuraaant activity. Tha calibration procedures should ba 

if carried out in a controlled anvironaant such as a laboratory, but 
^ a field office or closad-in shelter any also ba used. 

At least one hour prior to calibration, take tha following 
preparatory steps: 

1) Raaova tha "Storaga-Cup" froa tha Sonde Unit. 

2) RasMva tha protective guard froa tha dissolved oxygen sensor. 

3) Install tha "Calibration-Cup** on tha Sonde Unit and fill to 
tha bria with distilled water. 

4) Seal tha Calibration Cup with tha soft plastic cap and store 
tha sonde unit, calibration standards, and tha distilled 
water at constant room taaparatura for at least one hour in 
order to bring tha various sensors, temperature compensating 
alaaants, and tha calibration solutions into thermal 
aqulibriua (within a few degrees). 

All of tha calibration controls are located on tha front panel of 
tha Indicator Unit. Adjustments, if necessary, should be made in 
the following aanner: 

1) Remove'the appropriate seal-screw for the paraaeter being 
adjusted. 

2) Insert a ssull screwdriver through the access- hole and 
adjust the calibration control in the direction which brings 
the reading into agreement «rith the value of the standard 
solution being employed. 

3) Replace the seal-screw. 
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Calibration and Oporation of Hydrolab Vatar Quality Monitor j^p j^zo^ 

Revision: ^ 

A mtSR STEP will bo nsod sovoral tiaos during tho calibration 
procoduro. Zt in to bo porfomod in tho following aannor: Fill 
tho calibration cup halfway with do-ionlxod or diotillod wator. 
Snap on tho aoft plastic cap; shako tho sondo unit for ton soconds 
and than pour out tho wator. Ropoat twico s»ro using frosh 
do-ionisod or distillod wator. Ronovo tho cup and shako as onich 
of tho rinso wator as possiblo from tho oloctrodos. 

4.1.1 Dissolvod Oxygon Calibration 

Tho Dissolvod Oxygon systoa is tho first to bo calibrated 
since tho wator that has boon stored in tho calibration cup 
is used to OMintain control of tho tomporaturo inside tho 
cup. Tho calibration standard is either a water sample of a 
known D.O. concentration (dotocminod la tho laboratory by 
tho Vinklor or iodomtric method in accordance with Standard 
Methods for tho Examination of Wator and Wastewater, ISth 
Rdition. APHA-AWA-WPCF. 1980 or water-saturated air at tho 
tomporaturo inside tho calibration cup. Tho following 
procedures are for tho water-saturated air method for D.O. 
calibration. 

Invert tho Sondo Unit and remove tho soft plastic cap. Pour 
off enough wator to bring tho level to just below the D.O. 
•ombrano- retainer 0-ring. With a clean paper towel or 
tissue blot any snisturo from tho D.O membrane. Cover tho 
calibration cup taouth with one of tho hard plastic caps 
provided in tho Accessory Kit. This will keep draft's from 
blowing on tho mosArano. Do not seal tho cup with tho 
plastic cap, because that could cause a partial-pressure 
change in tho cup. Wait approximately S minutes, or until 
tho reading is stable, then switch to tho TEMPERATURE 
position and record tho tomporaturo reading. Refer to 
Table 1 for tho correct oxygon concentration at this 
tomporaturo. Since tho table values refer to concentrations 
at Standard Pressure it will be necessary to correct the 
value for local barometric pressure. This should be done in 
the following manner: 

Correct D.O. Setting • (Local Rarometrie 
Pressure/760mm) x (Table value 
at Cup Temperature) 

EZAMPLS: If T - 28.S*C and Local Barometrtc 
Pressure - 800mm. 

Correct D.O. Setting « (800mm/760mm) z (7.6 mg/1) 
- 8.0 mg/1 
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If 4 baroawbor Is aob available, bha aquivaleab pressure may 
be esblmabed from Table 2 which relabes abmospherlc pressure 
wlbh elevabloa above meaa sea level. Therefore, bhe 
approxlsMbe abmospherlc pressure ab an alblbude of 2000 
feeb, for example, would be: Local Abmospherlc Pressure - . 
70Smm Hg. 

Adjttsb bhe Dissolved Ozysaa callbrabloa coabrol uabll bhe 
proper value (rouaded bo aearesb tenth) Is displayed. Pour 
our bhe waber; and bhea follow with a RINSE STEP. 

4.1.2 pH Callbrabloa 

Callbrablas bhe pH system requires the use of b%M} 
Flsher-braad pH laboratory buffer solutions. Depending upon 
bhe appllcabloa, elbher pH 4.0 or pH 10.0 is used in 
addlbloa bo pH 7.0. Invert the sonde unit and fill the 
calibration cup with fresh pH 7.0 buffer solution. Switch 
bo "pH**, and wait approximately S minutes for thermal 
equilibrium. Then adjust the pH calibration control until 
7.0 Is displayed on bhe read-out. 

Pour out bhe 7.0 buffer and repeat the RINSE STEP. Invert 
bhe sonde unit and screw on the calibration cup; fill with 
10.0 or 4.0 buffer. After approxlsutely S minutes, adjust 
bhe pE "Slope" control until elbher 10.0 or 4.0 (as 
appropriate for bhe buffer being used) is displayed on the 
read-out. Pour out bhe buffer and repeat the RINSE STEP Two 
Times 

4.1.3 Conductivity Calibration 

After bhe second RINSE STEP, bake a clean paper bowel or 
tissue, and blob most of bhe moisture in the electrode area 
so that bhe standard will nob suffer dilution. 

Install a clean calibration cup and invert bhe sonde unit. 
The conductivity system Is calibrated using at least two 
prepared ECl standard solutions with a known conductivity at 
2S*C. Prom Table 3, selacb two standard solutions with 
valnel of approximately one-third and bwo-bhlrds of bhe 
range you are most likely.bo encounter In bhe field. For 
example. If you are going bo be working In fresh waber (0-2K 
scale) you would want bo use a O.OIM standard and a O.OOSM 
standard. Select bhe more concentrated of bhe b%M> standards 
and pour lb slowly down bhe side of the calibration cup 
until full. When bhe reading Is stable, adjust the 
conductivity calibration control until the display matches 
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Calibratloa and Operation of Rydrolab Water quality Monitor SOP 732( 

tbe value listed in Table 3. Bnpty the calibration cup and 
repeat the tXHSB STB? Two Times. Pour in the second 
standard. Checlt the reading on the Display. It should be 
correct within • 11 of the range being used. For ezaaple, 
if the 0-2K scale is used, the reading for the second 
standard should lye correct within ± 20 uS/cm of the true 
value. Pour out the standard solution. Perform a BIMSE 
STEP. 

4.1.4 Temperature Calibration 

The temperature system is factory calibrated and is accurate 
to * 0.2*C. No calibration adjustment is provided. K 
periodic check of the temperature system against an 
NBS-traceable thermometer should be performed as a 
verification. 

4.2 Final Preparation 

Turn the system off and disconnect the system components. Replace 
all rubber dust caps. Remove the Calibration Cup from the Sonde 
Unit and replace the protective guard on the dissolved oxygen 
electrode. Fill the Storage Cup with tap water and install onto 
the Sonde Unit. The system is now calibrated and ready for field 
use. 

4.3 Field Operation 

Remove the Storage Cap from the calibrated sonde unit and install 
the guard or the optional sample circulator. Connect the system 
components. Lower the sonde unit into the water (sideways, if 
possible) and shake it to dislodge air bubbles trapped in the 
conductivity cell block. Release the sonde unit and lower it to 
sample depth. Wait nmtil the readings stabilize (0.0. is the best 
indicator) and then record the value for each parameter. Repeat 
at new depths or locations. 

When using for ground water sampling, pour/place a sample of 
ground water into the Storage Cup and attach it to the sonde so 
that all nodes are submerged. 

Check the battery voltage occasionally; charge or change batteries 
if the level drops, below 10.S volts. DO NOT charge the battery 
routinely after each day's use. Doing so may shorten the life of 
the battery. Use the battery until the voltage level drops to 
between 10.S and 11.0 volts. At this point put the battery on 
charge for 24 hours. 
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TABL8 1 

OISSOLVeO OXtGEM SATUSATION VALUES IN 

OISTILLBO WATER AT 760 on HR 

T««o. CO 00 DO (mc/1) 

0.0 14.6 15.5 9.9 
O.S 14.4 16.0 9.8 
1.0 14.2 16.5 9.7 
1.5 14.0 17.0 9.6 
2.0 13.9 17.5 9.5 
2.5 13.7 18.0 9.4 

3.0 13.5 18.5 9.3 
3.5 13.3 19.0 9.2 
4.0 13.1 19.5 9.1 
4.5 13.0 20.0 9.0 
5.0 12.8 20.5 8.9 
5.5 12.6 21.0 8.8 

6.0 12.5 21.5 8.8 
6.5 12.3 22.0 8.7 
7.0 12.1 22.5 8.6 
7.5 12.0 23.0 8.5 
8.0 11.8 23.5 . 8.4 
8.5 11.7 • 24.0 8.3 

9.0 11.6 24.S 8.2 
9.5 11.4 25.0 8.2 
10.0 11.3 25.5 J.1 
10.5 11.1 26.0 8.0 
11.0 11.0 26.5 8.0 
11.5 10.9 27.0 7.9 

12.0 10.8 27.5 7.8 
12.5 10.6 28.8 7.7 
13.0 10.5 28.5 7.6 
13.5 10.4 29.0 7.6 
14.0 10.3 29.5 7.5 
14.5 10.2 30.0 7.4 
15.0 10.0 30.5 7.4 
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TABLE 3 

coNDUcrivm CALIBBATION STANDARDS 

Coadttcibivitts of Potassium 
Chloride Solutions at 2S*C 

Conductivity Reading on 
Hydrolab Display for Given 

Cone. Grams ECl/L uS/cm (0-20K) {0-200K) 

O.OOOS 0.03728 73.9 _ -

0.001 0.074S6 147.0 147 - -

0.002 0.1491 292.0 292 - -

O.OOS 0.3728 717.8 718 - -

0.01 0.74S6 1.413R 1413 141 -

0.02 1.491 2.767K — 277 -

O.OS 3.728 6.668X 667 -

0.1 7.4S6 12,90R 1290 129 
0.2 14.911 24.82K . 248 
O.S 37.278 58.64K — 586 
1.0 74.555 X11.9E 1119 

NOTES: (1) Two conductivity standards are recommended for each range 
setting (bozed-in values) Calibration adjustments will be 
oude first with the higher concentration and then with the 
lower concentration. 

(2) Single dashes indicate ranges which are not recommended for 
calibration chects. 

(3) The Hydrolab model 8000 is restricted to conductivity 
readings between 0-2000 tiE/cm (0-2k} scale), therefore 
conductivity readings and thus calibration solutions within the 
0-20k and 0-200fc ranges will not apply. 

J. 
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Subject or Title: Page 1 of 2 
BUILDING SECURITY - REFER TO QAPP SECTION 7 

Page 1 of 2 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0001 Original 12/9/87 

Supersedes: 

i: Purpose; 

The purpose of building security Is to guarantee data security and 
confidentiality for the client as well as providing analytical data which Is 
legally defensible. 

2. Policies; 

RMAL's security policy Includes controlled access to the building, testing 
areas and data files, confidentially agreements with all personnel. 
Identification badges for all personnel, electronic security and fire alarm 
systems, and a security guard. All visitors are also assigned visitor badges and 
are accompanied by RMAL staff during their stay In the facility. 

3. Safety Issues: Not Applicable 

4. Procedure: 

Building Security 
a. 

b. 

c. 

All exterior doors to the facility will remain locked at all times 
with the exception of the front entrance. 
During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or 
main reception area Is controlled by the receptionist and secured 
by locked entries. The alarm system Is not activated during this 
time period. 
During the hours of 6:00 p.m. to 7:00 a.m., the front entrance Is 
controlled by security guard. All persons entering or leaving the 
facility will be recorded by the security guard. The alarm system 
Is activated during this time period to prevent all other exterior 
doors from being usable. Including sample receiving and the patio 
doors. 

Date: 

Management Pjto P' 
Date: 

ItholS^ 
QA Off1(^^^ TOval: ^ A J Date: ' ' 
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d. Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. Is 
permitted only with the assistance of the security guard. 

Personnel Identification 
T, All employees and visitors are required to wear security badges at 

all times while on the premises of all ENSECO divisions. 
b. The personnel administrator is responsible for Issuing a picture 

I.D. badge to an employee on the employee's first day of 
employment. Each employee Is responsible for his/her badge. 
Additionally, each employee will be required to sign a 
"Confidentiality Agreement" which Is Included In the employee's 
personnel file. 

c. The receptionist Is responsible for Issuing a badge to each visitor 
to the facility. Visitors must request a badge from the front 
office of the division they visit, sign the visitor log and must be 
accompanied by an ENSECO employee before access to any building 
will be allowed. 

Building Alarm System 
at While It Is not anticipated that employees will have to set or 

disarm the alarm system. It Is Important that employees understand 
the procedure. Unless used correctly, the alarm will go off and 
the Arvada Police Department will be called. 

b. The procedure Is confidential Information and can be obtained from 
the Personnel Department. 

5. Responsibilities: 
a. It Is the responsibility of each employee to maintain 

confidentiality of all clients data. 
b. The Personnel Department Is responsible for Issuing employee 

Identification badges and having signed "Confidentiality 
Agreements" In each employee's personnel file. 

c. The receptionist Is responsible for Issuing visitor badges and for 
visitor sign-In during normal business hours. The security guard 
Is likewise responsible for visitor and enq)loyee comings and goings 
between the hours of 6:00 p.m. and 7:00 a.m. 

d. Employees escorting visitors are responsible for ensuring that 
visitation procedures are followed and that data confidentiality 
has not been compromised. 

6. Comments: 
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Supersedes: 

1. Purpose 

All laboratory data will be subjected to a rigorous data review process 
prior to its release to the client. The review process has been developed to 
rainimize errors associated with sample processing, sample analysis and data 
reporting and to ensure that information pertaining to a given sample is 
well-documented. The process consists of a three-level review whereby results 
generated for a specific project are evaluated to ensure that 

0 project is complete; 
0 precision, accuracy and detection limits are met; 
0 raw data interpretation is correct; 
0 all calculations are correct; 
0 contractual requirements are met; and, 
0 all information is well documented for archival purposes. 

Enseco/RMAL uses a computerized Laboratory Information Management System 
(LIMS), as well as a variety of custom software programs designed to perform 
calculations, check results, generate reports, and to ensure data integrity 
and security. Whenever possible, historical client-specific data may aid in 
the review process as an additional check on generated results. 

2. Policies 

All project data will be subjected to a three-tier review process 
including review by operations, the data review group for inorganics, GC/MS, 
and chromatography and the final review by the project or client managers. 
Data will not be released to the client until the review process is completed. 

Prepared by: Date: 
Allen J. Medine, Ph.D. December 9, 1987 

ement Approval:Date: 

JJ£i#y\. ..... QA Qf^^c^ Aplpro^l^ Date: 

id/c^lrPy 
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3. Safety Issues 

There.are no direct safety issues which are of concern for the data review 
process. As with other non-analytical activities, caution should always be 
exercised when performing data review functions in the laboratory. For 
example, discussing problems with analysts, examining original samples, 
checking preparation aliquots will require review personnel to be in the 
laboratory or in appropriate storage areas. A review of safety concerns for 
all of these areas shall be implemented. 

4. Procedure 

The data review framework is essentially the same for the metals, non-
metals, GO/MS and chromatography groups. The differences between each groups 
procedure are due to analysis differences, data entry and data correction 
software developed for LIMS. The data review process consists of three levels 
(LEVEL 1, LEVEL 2 and LEVEL 3). The general framework for the laboratory 
review process is shown in Figure 1. 

A. LEVEL 1 REVIEW 

The LEVEL 1 REVIEW begins at the analytical (bench) stage where LEVEL 1 
review is primarily a self-review of all information generated during the 
analysis. During the analytical test, the analysts have much information 
concerning the precision, accuracy and problems. The intent of the data 
review program is to take advantage of this condition by~review of all 
analytical details generated by the analyst and subsequent approval of the 
test results and QC by the analysts immediate supervisor. Specifically, the 
functions of the analyst and supervisor are as follows: 

ANALYST: 
1. Review Prep Lab Notes - Preparation lab notes are to be 

reviewed to determine if there were anomalies observed which may 
affect the analysis for certain parameters. 

2. Review Special Instructions - For certain projects, the 
Client may have specified certain modifications to a standard test, 
analysis using a custom test, project specific QC, or special 
preparation of the sample. 

3. Record All Necessary Information - While this may be 
considered more of an operations or analytical method concern, proper 
documentation of the analysis, in sufficient detail to allow re
creation of the analysis, is essential for an effective, efficient 
data review program and to permit development of a sound data archive 
program. An important part of data recording is to reveal whether 
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the test proceeded according to the Analytical Method SOP and that 
deviations from the method, anomalies during analysis, or that 
decisions concerning re-analysis are well-documented. 

4. Check All Calculations - Errors frequently occur during 
calculations for standard curves, dilution factors, unit conversions, 
or extrapolations from instrument response to appropriate 
concentrations. The analysts will check ALL calculations, or verify 
data entry into software designed to perform calculations, examine 
results for agreement with expected results (i.e. order of magnitude 
or better) and indicate that calculations were reviewed on the LEVEL 
1 REVIEW CHECKLIST. 

5. Provide Data and QC Summary - Summaries of parameter 
concentrations and QC data generated are to be provided to the 
supervisor along with raw data (bench sheets, chromatograms, etc.) 
for supervisor approval of the analytical results. 

6. Provide Out of Control/Anomally Sheet - Information regarding 
out of control situations or anomalies is necessary for review 
personnel to re-create the analysis when there are questions 
concerning the data which has been generated during the analysis. 
Holding time violations are to be clearly indicated along with the 
appropriate reasons for the violation. 

7. LEVEL 1 REVIEW CHECKLIST - The function of the checklist is 
to indicate that the above items have been considered in the 
analysis. The LEVEL 1 REVIEW CHECKLIST is shown in Figure 2. There 
are more detailed items which are considered during the analysis and 
the review procedure by both analysts and the immediate supervisor in 
the GC/MS, GC, Metals and Inorganic Groups. Much of this information 
can be found on the LEVEL 2 CHECKLIST'S. For example, in metals 
analysis using graphite furnace analysis, the analysts and supervisor 
will examine instrument standardization criteria (absorbance for 
standards,etc.), dilution factors, linear range compliance, detection 
limit adjustment and whether the Method of Standard Additions was 
required. 

SUPERVISOR: 

It is recognized that the analyst supervisors are not a part of 
the data review group. However, the supervisors are directly 
responsible for the analytical performance of the various analyst 
and, as such, are an integral part of the review process. The main 
functions of the supervisors are to review analysis as soon as 
possible and 1) accept analysis or 2) suggest re-analysis. As part of 



'^/Enseco STANDARD -
OPERATING 
PROCEDURE 

Page 4 of 12 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0002 Original 12/9/87 

the LEVEL 1 REVIEW process, supervisors will perform the following 
tasks: 

1. Review analysis package for QC, reasonable results, holding 
tie violations and general acceptance of analysis. It is very 
important that re-analysis decisions be made at this level. 

2. Signify approval on LEVEL 1 REVIEW CHECKLIST 

3. Approval of data entry into data base management system 

4. Schedule data entry (applicable to inorganics analysis at 
this time only). 

It will be the responsibility of the supervisor to review and 
approve (or disapprove) the analysis on a daily basis. It will not 
be acceptable for supervisors to allow their review packages to stack 
up while other tasks are being performed. The review process depends 
on a continual flow of information through the the various levels. 
To meet turnaround times and other constraints of a commercial 
laboratory, it is essential for supervisors to provide a timely 
review of data generated by the analysts. 
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B. LEVEL 2 REVIEW: DATA REVIEW GROUPS 

At the present time, separate data review groups exist in the inorganics 
division, the GC/MS division and the Chromatography division. A thorough 
review of the project data base takes place within the data review groups. 
There are numerous items which are common to each divisions review procedure. 
Each review group has developed a separate checklist to aid each reviewer in 
specifics related to the analytical tests. In addition, the reviewers in each 
group possess sufficient experience with the analyses conducted by the 
division to allow a comprehensive assessment of the precision and accuracy of 
the data generated. 

The LEVEL 2 REVIEW is considered to be a peer review of the analytical 
data and review of project specific requirements. At this stage of the 
review, a complete check of the tests assigned to a project is made against 
the project data base to assess project completion. Additionally, the 
preparation lab notes, bench sheets, QC forms and anomally sheets are reviewed 
in detail to ensure that raw data has been interpreted correctly, that 
detection, precision and accuracy criteria are met, that the information is 
well documented for archival purposes, and that contractual requirements are 
also met. 

Each data review group will evaluate the project data with respect to the 
LEVEL 2 REVIEW checklists. If any re-analysis is required at this stage, the 
decision is documented along with other project specific data. The LEVEL 2 
REVIEW CHECKLISTS for each group are shown in Figures 3-5. The completion of 
the LEVEL 2 REVIEW is indicated on the checklists by the appropriate 
signature. 

The reviewers will also provide information which is used by the report 
preparation personnel to prepare the final project report. Reviewers should 
provide comments on unusual or inconsistent results, anomalies, subcontractor 
data, and the extent of any necessary data qualification. Reviewers are to 
also assemble the complete package for report generation, including the above 
comments and raw data, when requested. 

Following the completion of the review by the peer revi«vers, the complete 
package will be examined by the data review supervisor. Supervisors will 
provide additional review of cononents, anomalies, data qualification, and 
relationships between parameters, when appropriate. Approval of the LEVEL 2 
REVIEW by the supervisor is also indicated on the LEVEL 2 REVIEW CHECKLIST. 

The supervisors will also check the file for completeness, address 
comments from reviewers, and spot check results for reasonableness. The 
supervisors will also develop revisions to the data review SOP, provide 
training to data reviewers, assist development of computer knowledge-based 
review software and provide a continued evaluation of data review procedures. 
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At the completion of the review process for each division, the supervisor 
will change the project coaq)letion status in LIMS from status 4 to 7. 
Altering the project status in this way allows management to effectively move 
projects through the laboratory as rapidly as possible. 
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C: LEVEL 3 REVIEW: CLIENT MANAGERS 

The last review of project data takes place at the client manager level. 
This review is directed at the results obtained, the clients needs, overall 
project results across analytical divisions, special instructions, analysis 
problems, the extent of data qualification. Client managers are not 
responsible for numerical errors, wrong analysis dates and other information 
which is the responsibility of LEVEL 1 and LEVEL 2 REVIEW. 

5. Responsibilities 

LEVEL 1 REVIEW 

The operations supervisors are directly responsible for the approval of 
the analysis and the LEVEL 1 REVIEW CHECKLIST. The 
analysts are responsible for the analyst items on the checklist and being 
aware of what takes place during LEVEL 2 REVIEW. 

LEVEL 2 REVIEW 

The peer reviewers in each data review group (inorg., GC/MS and 
chromatography) are responsible for the detailed review of all project 
information as indicated on the LEVEL 2 REVIEW CHECKLIST. The data review 
supervisor is responsible for a brief examination of the project data and 
comments, additional comments appropriate for the final report, training 
reviewers, and developing review procedures to be used for the LEVEL 1 and 
LEVEL 2 REVIEW. 

LEVEL 3 REVIEW 

The client managers are responsible for ensuring that the client's needs 
have been met, that the data appears reasonable and that contractual 
requirements have been met. 
6. Comments 

For the review process to be effective in correcting problems and 
improving data generated in the laboratory, it is essential that reviewers 
Inform operations supervisors and client managers on a regular basis of the 
problems which have been identified during the review process. Review 
checklists or written memos would be an effective means for alerting various 
personnel on problems which could be avoided or should be corrected. 
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LftBORATORV DATA REUIEW FRAMEWORK 

Figure 1 - Laboratory Data Review Framework Form 
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ANALYTICAL TEST. 
ANALYST ITEMS 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions Followed 

Y ' N NA Samples Properly Preserved and in Proper Container 

Y N NA Bench Sheets (Data Package Completed With All 
Information, Including Special Instructions 

Y N NA Blank Correction Procedure Followed 

Y N NA All Calculations Checked 

Y H NA QC Within Limits 

Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

ANALYST COMMENTS: 

ANALYSTS REVIEW DATE 

SUPERVISOR ITEMS 

Y N NA Results Appear Reasonable 

Y N HA Re-run Decision Documented 

Y N NA Holding Time Violations Documented 

SUPERVISOR COMMENTS: 

SUPERVISOR APPROVAL DATE 

DATE DATA ENTERED BY WHOM 

Figure 2 - Data Review Program Form 
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DATA TOVTEW FROGRAM 

r.li:VEL 2 REVIEW CHECKLIST PROJECT # 

INORGANICS: HETAI^S ROH-META^g 

Y N NA 

Y N NA 

Y N NA 

Project Assignment Record (LIHS) vs. Actual Data 

Preparation Lab Notes Reviewed 

Special Instructions Followed, Check Item 
Project Specific QC 
Raw Data Requested 
Limited Sample Volume 
Special Preparation Needed 
Custom Analjrtical Test 
Special Holding Times 
Other 

Y N NA Bench Sheets (Analysis Package) Complete 
Y N NA Special Instructions Noted 
Y N NA Detection Limits Correct 
Y N NA Blank Correction Procedure Followed 
Y N NA Significant Digits Correct 
Y N NA All Calculations Checked 

Y N NA QC Checked and Acceptable 
Y N NA QC Lot Assignment Correct 
Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

Y N NA Re-run Decision Documented 

Y N NA Analysis Date Reflects Date of Accepted Data 

Y N NA Holding Time Violations Documented 

Y N NA Ccunera-Ready Report Cover Sheets Completed 
Y N NA Prep sheet Attached 
y N NA Analysis Anomally Sheet Attached 
Y N NA Raw Data Attached 

LEVEL 2 REVIEW APPROVAL DATE 

CORRECTIONS ENTERED DATE 

SOPERVISOR APPROVAL DATE 

Figure 3 - Data Review Program Form 
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6C/MS DATA REVIEW CHECKLIST 

a 1. Check LIMS Test vs SOP. 
1=1 2. Check anomalies sheet and QC forms. 
1=1 3. Check standard and see If it was updated. 

4. Look at chromatogram for: 
CD a. carry-over 
= b. truncating peaks 
= c. general chromatographic quality 
=3 d. very large unknown peaks 

1=3 5. Recalculate run factors. 
1=3 6.- Check surrogates. 

7. Check Quant list for: 
= a. linear ranges 
1=3 b. co-eluting compounds 
1=3 c. IS areas 
1=3 d. carry-over 

1=3 8. Check spectra for ID'S and saturation. 
1=3 9. Check If TID's are pulled If necessary. 
1=3 10, Check chromatogram vs Quant list vs TID's. 
en 11. Recalculate all target compounds and TID's. 
1=3 12. Note any anomalies not on form already. 
1=3 13. Over-all project review (compound types, ratios). 

I 

Figure 4 - GC/MS Data Review Checklist Form 
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Y N NA Project Assignment Record (LIMS) vs. Actual Data 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions Followed, Check Item 
Project Specific QC 
Raw Data Requested 
Limited Sample Volume 
Special Preparation Needed 
Custom Analytical Test 
Special Holding Times 
Othe r 

Y N NA Bench Sheets (Analysis Package) Complete 
Y N .NA Special Instructions Noted 
Y N NA Detection Limits Correct 
Y N NA Blank Correction Procedure Followed 
Y N NA Significant Digits Correct 
Y N NA All Calculations Checked 

Y N NA QC Checked emd Acceptable 
Y N NA QC Lot Assignment Correct 
Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

Y N NA Re-run Decision Documented 

Y N NA Analysis Date Reflects Date of Accepted Data 

Y N NA Holding Time Violations Documented 

Y N NA Camera-Ready Report Cover Sheets Completed 
Y N NA Prep sheet Attached 
Y N NA Analysis Anomally Sheet Attached 
Y N NA Raw Data Attached 

LEVEL 2 REVIEW APPROVAL DATE 

CORRECTIONS ENTERED DATE 

SOPERVISOR APPROVAL DATE 

Figure 5 - Data Review Program Form 
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Supersedes: 

1. Purpose: 

To create analyses records In the laboratory conq3uter for notification to lab 
analysts. 

2. Policies: 

Log-In must be completed within 24 hours of authorization by a project 
manager. Authorization occurs when a PAR, Menu of Analytical Services (Figure 
1), and Project Screen In the computer are filled out and the Information Is 
turned In to the Receiving area (Client Services). 

3. Safety: Not Applicable 

4. Procedure: 

As log-In proceeds fill out the LOG-IN checklist (Figure 2) and address all 
the Issues on this form. 

a. Retrieve the samples from the walk In cooler. Compare the bottles with 
the paperwork and PAR. Check for the correct test and sample matrix 
and properly preserved bottles for tests. 

b. Check that the labeling was done correctly arid referenced properly on 
the chain of custody. 

c. Read the Menu of Analytical Services and PAR. Check for any Jobcodes 
and special Instructions. Special Instructions are entered In the 
computer using a text editor and are then visible to all analysts. 
These are entered by the project managers. 

d. Go to Data Set Maintenance In the Computer. Modify the project screen 
to change the project from P(planned) to A(actlve). Verify the number 
of samples and the amount of $. 

e. Using the group code editor In LIMS (laboratory computer) set up groups 
of tests according to the PAR. Duplicate and Matrix spiked samples 
(Project specific QC) need to have separate groups of tests. Print 
copies of these group codes. 

Date: 

^ 
Management /pprava 1 Date: 

o/( / 
ate;' 7 

QA Offlcer^^Ai^roval: / ) , Date: / _ . 
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f. Go to the Log-In sanple program. Assign the proper group code (groups 
of tests) to each sample separately, adding the received date, 
collections date, and client Identification. List the bottles 
received for each sample.and the location they will be placed. 
Samples placed on a hold status may or may not be logged In depending 
on the decision by the project manager. 

g. Print a list of the samples, tests assigned, and bottles received 
through a select report. Print a copy of the project screen. Print an 
Acknowledgement letter Indicating the samples received, RMAL numbers, 
and any discrepancies noted upon receipt. 

h. Perform any compositing, filtering, or splitting necessary. Create 
any additional preserved bottles If necessary. 

1. Fill out the Analysis request form for subcontract work (Figure 3) If 
necessary. A purchase order must also be filled out. For 
subcontracting to another Enseco facility fill out the Interlaboratory 
Analysis Request form (Figure 4). 

J. Put samples In the proper locations. Volatlies are placed In 
refrigerators near the MS and GC areas. Waters for organic prep are 
placed In refrigerators near the Organic prep labs. Inorganic water 
bottles are placed In the walk In cooler and arranged by type of 
preservative. Solids and Wastes are stored In the walk In 
refrigerator on color coded shelves that are cross referenced by a 
color coded board In the receiving area. 

k. All printed paperwork Is placed In the project folder and It Is 
reviewed by the supervisor. The folder Is then stored In the 
Receiving area while the project Is active. 

1. Changes that need to be made to a project after log-In must be 
requested by filling out the Log In Change form (Figure 5). 
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5. Responsibilities: 

Project manager Is responsible for correctly filling out the PAR, special 
Instructions, Menu of Analytical Services, and Project screen. Turnaround time 
Is decided by the project manager. Sample Receiving technicians are responsible 
for transferring the information to the laboratory computer. 

6. Definitions: 

Special Instructions - Typed Instructions In LINS to the operations 
groups and analysts that are necessary to complete the wrk and can 
not by Indicated by using one of the conqpiuter tests. 



Proj. #. Filled out by: 

Client Name Date: 

SOP No. LP-RMA-0003 
Page: 4 of 8 
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Revision: Original 

MENU OF ANALTTICAL SERVICES (GENERAL INFO.) 

Project manager must complete and submit this form to Sample Receiving along with PAR. 

• PROJECT TYPE: I 1 Industrial [ J EPA/CLP 

e WORK LEVEL DESIGNATION: (specify one only) [ ] 1 ( ] 2 [ ] 3 

• ACKNOWLEDGMENT LETTER: ( 1 Normal ( ] Other Specify: 

• TURNAROUND: [ ] Normal 
(Report Due Date) 

{ ] Rush 
(Verbal Results Due Date) 

if rush, check boxes 
to indicate completion: 

(Report Due Date) 

[ ) Operation's Consent 
[ j Rush mail message sent 

• BILLING: 

If nish, circle divisions involved: GC MS IN ME 

List [ 1 Std. Discount/Surcharge 
Note any special billing instructions: 

• SAMPLE DISPOSAL: ( 1 Return to client (30 days after completion of project.) 
[ 1 Disposal by RMAL ($2S/sample). 
[ 1'Store beyond 30 days ($S/month/sample) 

Estimate additional time beyond 30 days. ' 
( 1 Other, specify: 

• REPORTABLES: [ ] Standard RMAL "Camera Ready" Report only. 
[ 1 Project Sppcifie QC 
( 1 Special QC 
[ ] EPA/CLP, Specify paclcage(s), (VOA, BNA, etc.) 
( ] Special format 
( 1 Verbal results to client. 

Details: 

Figure 1 - Menu of Analytical Services 



SOP No. LP-RMA-0003 
Page: 5 of 8 
Date: 12/9/87 

LOG IN CHECKLIST Revision: Original 

PROJECT #s ADD ON 

LOGGED BYs 

PAR COMPLETE OR UPDATED?:. 

LIST PAR PROBLEMS: 

PROJECT SCREEN CORRECT? <# of samples, S amount) 

SAMPLE MATRIX CORRECT? 

TEST MATRIX CORRECT? 

SHORT HOLDING TIMES ON BOARD?. 

VOAS ON BOARD? 

CHAIN OF CUSTODY SIGNED? 

SAMPLE BOTTLES LABELED CORRECTLY?. 

APPROPRIATE BOTTLES FOR PARAMETERS?. 

LIST BOTTLE PROBLEMS 

VOA VIAL FOR VOA ANALYSIS?. 

SUBCONTRACT FORM FILLED OUT?. 

BOTTLES MADE TO SEND OUT? 

BOTTLES BOXED AND PUT AWAY? 

SPECIAL INSTRUCTIONS IN LIMS?. 

BNA OR VOA TESTS MODIFIED? 

GROUP CODES SENT TO JEFF LOWRY? 

Figure 2 - Log In Checklist 
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ANALYSIS REQUEST FOR SUBCONTRACTS 

RMAL Project Nvunber: 

lAborartory to be subcontracted: 

Project Hemager: 

Results Due: 

Bottle 
Sample ID Number Matrix Parameter Description Comments 

Figure 3 - Analysis Request for Subcontracts 



INTERLABORATORY ANALYSIS 

SOP No. LP-RMA-0003 
Page: 7 of 8 
Date: 12/9/87 
Revision: Original 

SHIP TO: (circle one) SEND RESULTS TO: 
Rocky Mountain Analytical Laboratory 

GAL ERCO CLE OAS MAR HOU 4955 Yarrow Street 
Arvada, CO 80002 
(303)421-6611 FAC: (303)431-7171 

Attention: Attention: 

CLIENT NAME PROJECT NO. 

Relinquished by: (Signature) Received by: (Signature) Date Hine 

Relinquished by: (Signature) Received by: (Signature) Date Tune 

Import 
Lab ID EnsecoID Client ID 

Matrix Date Date Date 
(a, t, w) Sampled Rec'd Auth. 

Analysis 
Requested/ 

PJ.. 
Item# 

Sanqtle 
Condition 

Upon 
Receipt 

a. 

b. 

c. 

d. 

e. 

f. 
g-

Verbal results required by (date): Written results required by (date): 

(JC: Q Standard Enseco Q CLP Protocol • Project-Specific 

Sample Disposal: Q Enseco Q Return toCIient Q Phone RMAL 

Raw Data Copies Needed: O Y®# D No 
Detection Limits: Q Standard Product Q Other* 

Holding Tunes: • Enseco • EPA-CLP • Other* 
*SpeciaI Insuuctions: 

h. Intercompany Rebate: (eirc/e one) 0% 5% 10% L P.O.Number. 

Figure 4 - Interlaboratory Analysis 
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Revision: Original 

LOG-IN CHANGES 

DATE 

PROJECT # 

CHANGE REQUESTED BY 

DESCRIBE CHANGE (tests added or deleted,corrections,etc.> 

PRICE LIST INCREASE: 

NEW DATA DUE: 

NEW REPORT DUE; 

PROJECT MANGER SIGNATURE 

Figure 5 - Log In Changes 



EnsecD 
STANDARD 
OPERATING 
PROCEDURE 

Subject or Title: Page 1 of 29 
USE OF PAR (Project Assignment Record) - Refer to QAPP Section 7.1 

SOP No.: 
LP-RMA-0004 

Revision No.: 
Original 

Effective Date: 
12/9/87 

Supersedes: 

1. Purpose: 

To designate and authorize the tests required for each sample (or sample 
site) and the matrix of these samples in order for a sample receipt technician to 
assign these tests in the lab computer. 

2. Policies: 

PAR'S are always filled out before the log-in process may take place. 
Changing a standard list of analytes for a test logged in must be approved by a 
senior level manager. 

3. Procedure: 

a. Choose one of the 4 types of PARs. 

Long Form - for projects involving Mass spec., Chromatography, 
Inorganic and metal work. (Figure 1). 
Inorganic - for only inorganic and metals work. (Figure 2) 
Chromatographv - for only chromatography work. (Figure 3) 
Mass Spectrometry - for only Mass spec. work. (Figure 4) 

b. Fill in the information at top. Group the samples by similar tests 
required for the same sample matrix. Indicate the proper sample matrix 
(Figure 5). Indicate the proper test matrix (see the choices on the 
PAR). 

For tests 01 - water 
20 - solid 
40 - waste 
16 - TCLP 
13 - EP TOX 

Date: 

'O 
Managemen TUPfA ' 

' Date': 

QA Officej 

f 
Date: 1 ' 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page 2 of 29 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0004 Original 12/9/87 

c. Mark the columns associated with each group of samples for the test 
desired (with an x). Some exceptions are: 

S or Q are required for some tests to Indicate single or quad 
analyses 

T or D are required to Indicate Total or Dissolved 

C Is required to Indicate a change to a standard list. For 
any C marked there must be an explanation written on the PAR. 
For example some analytes might be deleted or added from a 
standard Priority Pollutant Semivolatile list. 

d. New tests that are not on the PAR must be created by the Data 
Administrator following completion of the Request form (Figure 6). 
Generic tests are available as place holders while the test Is being 
created. 

5. Responsibilities: 

Project managers are responsible for the accuracy of the PAR. 

6. Comments: 

TCLP preps must be assigned. They are not pulled with the Job codes. Some 
tests are not to be changed or modified (ICPLIT). Not all created tests are on 
the PAR. Most of the tests that RMAL sends to subcontractors must be hand written 
on the PAR. (Figure 7) 

•7. Definitions: 

Jobcode - groups of tests that will be automatically assigned by the 
computer by the use of a simple phrase; example RCRAOIC assigns all 
RCRA tests. 



SOP No. LP-RMA-0004 
Page: 3 of 29 
Date: 12/9/87 
Revision: Original 

LONGVORM pg li' Last Knision: 6/S/S7 Current Revision: 9/15/87 |Jcb Code Y N 

Ftoject # |Ptoj iFm^arad Ey: |Oate: / / ^id inst: Y N 

(aojp stagilMtx Test Mtx Client Description SNA Swnple Madsecs 

A 
B 
C 
D 
E 

Hazard Labal: 
«< »> «<A »> ORGANIC CHEMISTRY <« >» 

GC/LC Aaalyaaa Teat ID Matrices H A B C D E 
SDHA iv4>ui1.'«iaaui»aa IBHSDN 01 1 

* Balogenabed Vblatila Oeganlcs ## 601LI 01,20 ,16,46 1 
Balogensted VGA's (ICH DBIBCTICN LDOT) 601IJ1. 20 1 
* Aranatie Valatile Ocganlcs «« 602LI 01,20 ,16,46 1 

602m. 20 
A1 M 1A An BBKfiMSIlSf XUMJenSy AU^^MSnAOBliB^ A^xisnBa 

SDNA VolBtlles HCL SDH 
VAfAV 

01 
Acrolein 4 Acrylonitrile 603U QUO H 
Etienols 604L1 01,20 1 
Benzidines 605LI OUO 1 
Rxtbalate Bstecs 60612 01,20 
MltrosaDBines 607IX 01,20 
Otganochlorina Pestldde^/FCS's 608 CCP PP 01,20 ,16,46 
OC Fest'e/FCB's (XCH DBEECXEON LDOT) CCP PPL 20 
MTOES Ocganoctilociiie Festlcldea/PCB's || CCP VP 01.20 II 

* BSL Ocgzmocblorine Pestiddes/FCS's ## CCP HSL 01,20 1 
BSL OCP's/VCB'a PJM tESECTKK UMCT) OCXBSIl. 20 1 
CTP/RSIt Organochlorim Pestlddes/PCB's CCP dP 01,20 1 
Appendix 8 or 9 Qcgenochlacine FesVFCB's CCP AP9 01,20 I 
TOP Otaxactsristio Ocganoclilarine Pests. OCPRIP 01,20,16,46 

• SOMA Ocgenochlorine Pesticides CCP sow 01 
* BCRA Oeganocfaloelne Pesticides CCP RCR 01,20 
FCS's PC8 01,20, 45 
Nitro-Aromaties 4 Cyclic Ketones 609U 

LC PNA 
OIJO 
01^0 .16 46 

Hahethers bllU 
V,,AV 

OIJO 
Chlorinated Hydrocarbons 6I2Li OIJO . 
Qcganaphospliaite Pesticides «« OPP y 01,20 

1 
nnfeczed Frodoct (01 & 20 Bolded) 01 & 20 Bolded - Stxl.PDdl. DL 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 4 of 29 
Date: 12/9/87 
Revision: Original 

LONG FORM pg 2. Last Refision: 6/8/87 Current Revision: 9/J5/87 
GC/LC AaalysM (cont.) TMI ID Matrices A B C D E 

i^ipendlx 8 or 9 Crganofdiaepbata Pesticides OFP AP9 01,20 

Appendix 8 or 9 HeEfaleldes BRB AP9 01,20 

TCCP Hncbieldns HRBTCIP 01,20, 16,46 

• STfA Harblcidns HRBSDW 01 y 

* RC31A Hnebiddns «« HRB RCR 01,20 1 
Triaxines 6I9LI QUO 1 
Oarbamate « Oraa pestlddteV BPtc 632II 01,20 

POP 01,20 
SXfa/lene Dibroadde (ECB) so4u: 01,20 

Rydrocaxbcn Scan ty FID GCHID 01,20 
Boiling Paint Dlstrilutian By GO GC BPD 01,20 

GC DAI 1 01 
Senivdlatlles ly MSD MSD BNA 1 01,20 
VolatUes ky MSD MaiVaA 1 01,20 
SemlvolatUes by FID GC ENA 1 01,20 
Base Neutrals by FID GC EN f 01,20 
Acids fay FID GC ACD 01,20 

IC Tim 01,20,43, 16,46 | 

1 1 1 
J 

GC / MS Aaelrccs 
Priority Pollutant Volatiles | VGA 624 01,20 , 40 16,46|| 
Rri. Pollutant VGA's (UW EEI!BCXD» UMTT)! VQA624L 20 1 
Priority Pollutant Soalvolatiles ENA 625 01,20 , 40 16,46| 
Priority Pollutant Add Ocganics ACD 625 01,20 ,40 f 
Priori^ pollutant Base/Nautral Ocganics EN 625 

VOA HSL 
01,20 ,40 1 
At 7A An IC ACS 

HSL VSOlatlles (ICW UaMOmH UKET) PQABSIL 
,-.W — — # «« 

20 
* Bazardous substance Idst SenivDlatiles BNA HSL 01,20,40 16,46 

* Buardcus Substance list Add Ocganics ACD HSL OUO ,40 
* Bazardous Substance Idst Base/Neutral Org BNHSL 01,20,40 

CUyBSL VULactiles (TID's mduded) VQACXP y 01,20,25 

«« Host Hnrtiffiahls Test C-Changa noted. 
* A^efecred Standard Koduct (01 6 20 Bolded) 

Figure 1 - Long Form for GC/NS. Inorganic, Metal Analyses 

Beaded 01 & 20 - Std.Ftd. 



SOP No. LP-RMA-0004 
Page: 5 of 29 
Date: 12/9/87 
Revision: Original 

LON<iFORM pg3. Last Rnision: 6/8/87 Current Revision: 9/15/87 

GC / MS Analysw(ceBt) 
dP/BSL Seaivolatlles (HD'S mduded) 

Tnt ID Matrices A B C D 
ENA OP 01,20,25 

MECES VUlatiles Ocganica VQA 624 01 

NEGES SadvOLatllfls OBganloa ENA 625 01 

»ppea5ix 8 or 9 Vblatiles M3A AE9 01,20,40, 16,46 
a{}paidlx 8 or 9 Sead-vol utiles ENA AE9 01,20,40, 16,46 

Appendix 8 or 9 Cblorinabed Doxlns & FUrns DXN AE9 01,20 DivJ2 

CXA-aa Mnrlnns 8 Eloans DXN 01,20 DivJ2 
Appendix 8 TIDVUIatlles V0KI1D8 01,20,40, 16,46 
Appendix 8 XID Seelvtilatlles ENXmS 01,20,40, 16,46 
TCCP / Mete Cbaracterlstie Vblatlles VOKCaS 01,20,40, 16,46 
TCIP / fbsts Chaxacterlstlc SendvoIatUes ENKICIP 01,20,40, 16,46 

TOP / land Rastrlctlon Vdlatiles V3AIBR 01,20,40, 16,46 
TOP / land Rastrletian Sendvolatlles ENA IBR 01,20,40, 16,46 
Raflnexy Bazazdous censtltuents VolatUes H VQA BEF 01,20,40, 16,46 
Rsflnexy VOA's (ICN. ON UMID VQABEFL 20 

Baflnsty Bu censtituenbs ENA ENA 01,20,40, 16,46 
Polynucleur Arenatle Qydrocaitcns EN HiA 01,20,40, l6,46 
Bolynudeur AroBBtie Hydrooudxns SIM ENSIRIA 01,20,40^ 16,46 
Tentatlva Identiflcatien VolatUes VQA TID 01,20,40, 16,46 
Tentative Identificatian Senivolatiles ENA TID 01,20,40, 16,46 
Cbaxacterizatlon VolatUes VQA CBB 01,20,40, 16,46 
CbarBctecization Senivolatlles ENA CNR 01,20,40, 16,46 
Dixect AijLteaus Xnjectien VblatUes VQA DAI 01 
Dizect Agjecus Injection SesdvolatUes ENA DAI 01 

Eolded 01 & 20 - Std. M. 
C - Cbange Noted 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



LONG FORM pg 4. 

SOP No. LP-RMA-0004 
Page: 6 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 
<« >» «< »> INORGANIC CHEMISTRY «•< »> «< »> 

Physical Tests | Test ID U Matrices A B C D E 
@Oom3slvlty pH | HEUH « f 01,20 
Oatxoslvlty, NMCE | NKZ 01,20 

@Oalar | NESOXR 01 

@0dbr ODCR 01 

Particle Size / RydroDatar 20 
Particle Size / Sieve 20 
Ignltability, CLoeed Cup nSHET 01,20,40 
Percent OiVNttet/SOLid (O/N/S) %ONS 40 
Percent O/W/S (Modified Oven Techni^ie) %CIHS»» 40 
oil & Grease / GraEviaetric BALO&G 01,20 
Oil & Grease / infrared Spectroneter (IR) IROfiG 01,20 
Aromtlc Oil & Grease / (IR) IR AOfiS 01,20 
Total PetroIeuB l^drocarbcns (TEH) / (IR) IR TEH 01,20 

Mineral Tests 
@ Specific Ocnductanoe CEISC« I 01,20 
@Acidity 01,20 
@FH METIH « 01,20 

pH, Paste MEQHP 20 
@ Alkalinity, TbtaVChKb/Bicazb/Hydraxide | 1 MEIAIX 01,20 

Hardness, Titration BQBHABD 
Hardness, ICP ICEHAR* 
Sodium Adsarption Ratio (SAR) ICP SAR 01,20 
cation Bcchange capacity ICP CSC 20 
ion Balanoa Calculation ICNBAICALC 
lOn Balance (Major Caticnsv^Anions) See Job Ooda: ICNBAIAMCE 

Oxygen Demand / Carbon 

@ Biochemical Oxygen Demand (BOO) MEIBOO 1 01 
mniiiiral Ctggen Oenanl (OOO) METOOD I 01,20 
Total Organic Carbon (TOO) TOdOC# 01/20 Div.I2) 

Psgeable Organic Carbon (POC) TOCEQC 01 

Dissolved Organic Carbon (DOC) TOCDOC 01 

1 
@ SHORT HOLDING TIMES C- Oiange Noted. 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 7 of 29 
Date: 12/9/87 
Revision: Original 

LONG -FORM pg S. Last Reyision: 06/08/87 Current Revision: 09/15/87 

NItrogea | Test ID Matricu A B C D E 

Total Bjedahl Nitrogen (TRI) | TBCIRf 01,20 

1 TSCNB3 01,20 

taacnia, Difftillnd TBQQOT 01,20 
01 20 

tntta U4t >• imw 

TQQ«33 
VXp AW 

01,20 
m "ift 

@ Nitrate, IC ICN03 01.20 1 
9 Nitrite. IC IC N02 1 01.20 1 
Total Organic Nitrogen See Job Code : TGMOl | 

1 1 1 1 1 1 
Fhotphorus 

TBCP P 01,20 
IC F04 01,20 

Polypfaoqphate, IC IC PE04 01,20 
Total Etuesitaaxus, Oblarimstric TBCT P H 01,20 
Haosphocus, ICP See ICP Suite Ccnpounds 

1 1 1 
Solid! 

Total Solids (TS) BAITS g 01,20 1 
Total Su^ended (TSS) BAiass 1 01 1 

@Total Dissolved Solids (TDS) BAITC6 01 g 
Total Volatile Solids (TVS) BAITVS 01,20 

BAIPSS 01 
@TUibidlty (NXO) SFESDRB 01 
Settleable Solids (SS) 01 

1 
Microbiology 

@Cblieaai, Total C3LIF T 01 
@CoIi£aai, Fecal CQUF F 01 

, -

* mtrloes do not need an additional letter 

& SHORT HOLDING TIMES yni^rllnnl Tf'ww Are Preferred 

Figure 1 - Long Fono for GC/NS, Inorganic, Metal Analyses 



LOGTG FORM pg 6. 

SOP No. LP-RMA-0004 
Page: 8 of 29 
Date: 12/9/87 
Revision: Original 

Last RerUlon: 6/S/87 Current Revision; 9/15/87 

Salphar Test ID Matrices A B C D E 
Tr 1 IC 804 01,20 

StflfRbe, SEES04 01,20 

® sulfite, XitrinatrLe BDBS03 01,20 1 

0Sttlfita, IC IC 803 01,20 \ 

SUlfldft, Colorimtric SEES • 01,20 1 
SULflde, IC n:8 1 01,20 
Sttlflir, ICP See ICP Suite Caeeounda 

SkOfida - Raactive SEES R 1 01,20 
ndosulflate, IC IC8203 1 01^20 

ICSCN 01,20 

-

Cyanide 
Qanlda, Ibtal | OECXSt T | 01,20 Q 
Qanide, Ameattble to Chlarlnaticn | TEOCN F H 01,20 ^ 
Qfanlda, Weak ft rrioRminViie | TECCN W | 01,20 | 

Cyanide, IC g IC OK J 01,20 
Cyanide - Reactive TBCXM R 01,20 

Halogens 
Efconide, IC IC ER 01,20 
CSilacide, Titriantric BJSCL 01,20 

TC CL 01,20 
@fClilarlna, Residual FcacxaR 01,20 

RaECfalorata, IC IC CUA 
KEIF 

01,20 
01,20 

•Blnorlde, Diertdlled, Electrode MEIF T 01,20 
Fboride. IC ICF OIJO 
BxUda, IC IC I 01,20 
SMal Oa^mBio Hfilfyyan (TOK) 01,20 

Bxegeable OKganic aOogen (FGOQ TCKFCK 01 

Ofsaolved CEgenie Belcgen (OSC) TOXDCK 01 
• 

« 

©S^'HOESSGTOIWS^^ C^hangaltoted. 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 

Ara PrafaiT'ed 



LONG-FORM, pg 7. 

SOP No. LP-RMA-0004 
Page: 9 of 29 
Date: 12/9/87 
Revision: Original 

Last Refision: 6/8/S7 Current Rerision: 9/15/87 
RadiochaaiUtry Test ID 1 Matrices A B C D E 

Groes & Beta RADA&B 1 01,20 
lead 210 inPB210 { 1 01,20 
Radian 226 BAD826 01,20 

Radian 228 RAa228 01,20 
HwnHinii 230 BKIB230 01,20 

Ocanion, Natural TCDOXK 01,20 

1 
- Other Teitf 

TSannin / Lignin 01,20 Dh.22 
SPEEHEN 01,20 

0Surfactants (NBAS) SEOflBAS 01,20 
fi .1 pjfronrfi 

1 1 
TCLP Muter Prepi 
TOP Vrep / EXTRACTABLE Organics Only y moTCEeo 40 II 
TOP Prep / VOLATILE Organics Only H40ZBE 40 
TOP Prep / METALS Only N40ICUH 40 
TdP Peep / METALS * EXRACT. ORGS Only iMGrrcxp II 40 

- mdudes Restldifas 

Ottwr natrioes do not naed an additional letter. 
C-Oianga Hated. 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



LONG FORM pg 8. 

SOP No. LP-RMA-0004 
Page: 10 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Trace MeUli by ICF 8t AA Test ID Matrices ABODE 
* ICP Scan / 27 Metals, Staadard Product KP L£* 01,20 

ICP Metals, SQkOala Salts ICP SS 01,20 

1 
ICP Suite / Choose Fton list Belaw ICP* |oi,20,T16,T46 See below 

Test ID ABODE 1 Test ID ABODE 

AluninuB, ICP Manganese, ICP || 

Antimonyr AA FSB* Mercury, CV AA |cvn3* 

Antimoiiy, ICP MOlybdenam, ICP | 

Arsenic, Him AA FAS* Itictel, ICP 1 
Arsenic, Hyd Gen DIV. 22 OBDdun, ICP 1 
Arsenic, ICP Efaaqhorus, ICP 

Barium, ICP Potassium, ICP 

Beryllium, ICP H Selenium, ICP 
Selenium, FUm AA FSE* 

Cadmivn, Hon AA PCD* Selenium, Gen Div. 22 
cadmium, ICP Silica (SiCS), ICP 
calcium, ICP Silicon, ICP 
Chromium (HI) OH-Sg Silver, Rim AA FAG* 
Chromium (VI) SPBCR6* Silver, ICP 
Chranlum, ICP Sodium, ICP 
Oobalt, ICP U strontium, ICP Q 
Capper, ICP .Srtlrhiir 1 
Iron, ICP Thallium, Rim PEL* g 
Lead, Tot Organic 1 Tin, ICP 
lead, FVimace AA EPS* Titanium, ICP 

, Lead, ICP II aranluB, natural 
lithium, ICP vanadium, ICP 
Magnesium, ICP Zinc, ICP 

-

• D-Oissolved. T-Tota^ RrRacxjvetable; (01,20,16,46 matrices for ICP* & FMniaoe Tests) 
g DlS^^^ved, TO-f- Total. 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: H 29. 
Date: 12/9/87 
Revision: Original 

LONCFORM pg9. iMt JUHston: 6/8/87 Current Revision: 9/15/87 
iBorgtnlc RegnUtory Packages | Job Code Matrices ABC D K 

^penUx vm Mstalfl/Inaegaiilcs AP8MMI 01,09,20,40,16 
Appendix IX Hatali^tetganicB AP9MKE 01,09,20,40,16 
Appendix IX Cptlonal'-WKter Chen. Baxanetezs lONBAIANCE g09 
Buardous Substanoa list (BSL) Heit/Xnarg BSLMMC 01,09,20,40,16 
CUP / RSL Hetaiei/inatganics CUHMMI 01,09,20,40 
SDHR ftiaaxy Mstals / Xnacganics SDNAPMHa 01,09 

SCHASMMI 101,09 
RCRR Total Metals BC^MM |oi,09,20,40 
RCRA EP I Metals EPI ROM |std.Pnl. 0L 
•BtSk EP n Metals EPII BOH 
RCBA Gcounduatec Suitability RCBRS**tf/£/R 01,09 

BaaQ*«KZ 01,09 
BCBA Gnunduater Quality Xhdicatars BCBAIMKI# 01,09 
Priority Pollutant Metals PP**M 01,09,20,40,16 
ndicrity Pollutant mccganics PP**I ||01,09,20,40 
ReCinery Total Metals (Hazardous Ocnstituent) BEEHOSM 01,09,20,40,16 
Raflnery EP I Metals EPI BEZM 40 1 
Refinery EP n Metals EPH REEM 40 1 
HECE5 Part A Ihacganics NPDA**I 01 
MPCES Part B Metals / mocganics / BAD HPCB*<miR 01 
MPCes Part C Metals / Inorganics PP**»VI |01,09,20,40 
TCXP Metals Aqueous Leachate OTCMM 101,20,16 
TOP Refinery Metals See REEBC16M 

# S-Single, Q-Quad 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 12 of 29 
Date: 12/9/87 
Revision: Original 

S VMS VasH pglO. Last Revision: 6/8/S7 Current Reiision: 9/15/87 

Item Number Changes 

• 

Conmenta To Sample Receiving : 

Figure 1 - Long Form for GC/NS, Inorganic, Metal Analyses 



JOB CODES pg 1 

SOP No. LP-RMA-0004 
Page: 13 of 29 
Date: 12/9/87 
Revision: Original 

Last. Revision: 4/3/87 issued: 6/8/87 

SDWA Drinking Water Parameters J.CODE ID Matrices || pr B C D E 

n±Baiy mrplwta SCMAPMC 01,09 

ndaaty Metals SDNMEMMM 01,09 

Mnajy mocganlcs SDNAP**! 01,09 

Ptdiiaxy BadiocfaenistEy SDNAPMR 01,09 

Kinaxy OcganicB SDNftP**0 01,09 

Saaondaxy Hafcals / Dnxganics SCMAS*«K£ 01,09 H 
Priority Pollntants 

Onwptat-a 1 |EP**C 01,09,20,40 

Metals 1 01,09,20,40,16 

Dsinjaiilcs 1 |pp**i 01,09,20,40 

Qx^anicB i |pp**o 01,09,20,40,16 

Haaardons Snbstance List 1 

jlSLMC 1 |01,09,20,40 1 

Metalflv^lhacganlcs | JBSLMHI I |oi,09,20,40,16| 

OEI^BBIICS I fBSLMO 1 |oi,09,20,40,16| 

RCRA Groundwater - Monitoring Parameters 

suitability Oaiplste RCSASMC 01,09 g 

Suitability Metals ROttSMM 01,09 1 
Suitability Diocganics Ba»s**i 01,09 1 
Suitability Badlocheoistxy BCSASMR 01,09 1 
Suitability Oxganios BC3aS*«0 1 II 01,09 
Quality Metals / Inacgenics BaOQMMl |oi,09 

Zbdlcator inorganics BCRAI**I« |oi,09 

1 I II ''1 
CLP / EPA Report Packages 

flap c 1 
Metals / Xnoxganics lap MI 1 
Qcganics fcipo 

# S-SlngpA, Q-Qiad For 01 & 09 Katrioes Only 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 14 of 29 
Date: 12/9/87 
Revision: Original 

Wiute Cherecterlstlet ft Other Teste J.CODE ID 1 Matrices A B C D E 

WC InacganicB BCRAHC40I 140 

EPX/Hetals . EEI ROM { • 
EEV Qrganics EPI ROO 

EFH Oily Rhsts Metals EFir ROM 
OTCWiM/O/C 01 20 Ifi 

tend Restriction Rile IKRfteO 
VXfAVf AW 

01,20,16 

BCBAMBtals TXEWm 01,09,20,40,16 

Refleery Hesardoes Coastlteents (HC) 
BC OoecdLete 01,09,20,40,16| 

BCMetals 01,09,20,40,161 

KQDganicB 01,09,20,40,16| 

Waste Ckaracterbtlcs - Reflaery 
DMcganics' BEEHP**I 40 

EPI Hstals EPI RBEM 
EPH Oily Haste Metals EPH REEM 

Appendix S List 
OonpletB AP8«C 01,09,20,40,161 
Metals / inatganics AF8MMI 01,09,20,40,16| 
Ocganics AP8**0 01,09,20,40,161 

Appendix 9 Lbt 
OQoisleta |AF9*eC 01,09,20,40,161 
Metals / Iixscganics |AF9*na 01,09,20,40,161 
Ocganics fAF9*«0 01,09,20,40,161 

lonbalaace 
Cinnplatn |XCNBAIANCE |01,09 
Caticns IcKEICNS |oi,09 
Anions IMHCKS |O1,09 

TCLP MASTER,(M40). PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !! 
YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-TOP Fcep / EXTRACTABLE Ocganics Only • IMOTCLPO 40 
TOP Pcep / VOLATILE Ocganics Only H40^ 40 
TOP Vreg / METALS Only H40TCUM 40 

1XXP Peep / METALS ft EXTRACT. ORGS Only H401XXP 40 • 
Includes Pesticides 

Figure 1 - Long Form for GC/MS. Inorganic, Metal Analyses 



SOP No. LP-RMA-0004 
Page: 15 of 29 
Date: 12/9/87 
Revision: Original 

UraRO CHEMISTRY pg.i. Leat Rerision: 6/8/87 Current Revision: 9/15/87 
|ajaj. mr.s ~ 

rob Code : Y M 
|Date; / J m Araject # 

StapIiftR StetMbe 

A 
B 
C 
D 
E 

label: 

dient Descripticn 
znst: Y M 

BMASan^e nnbets 

Physical Tests Test ID Matrices A B C D E 
(S ootroBivlty ty gH MBIEH « 01,20 

Oacxoeivlty, NRCB mcE 01,20 
@C01ar MESOQER 01 1 
@0dar COCR 01 f 

20 
BarticOe Size / Sieve 20 
Xgnitafallity, doeed Otp nSHET 01,20,40 
Peroent Oil / fCeiter / SOIids «CM5 40 
Oil & Gcaaae / Gcawlnetric BAX.0&5 01,20 

IR 0S6 |01,20 
Azaaaitic Oil & Grease / IR IR AOfiG f 01,20 

IR TEH I01,20 
Mlaarai Tests 

@ Specific Candectanae |CEISC # 01,20 
@Acidlty |MBEACID 01,20 
@pH MESXH « 01,20 

pH, Paste MEEEHP 20 
©AUalinity, TbtaVCazlv'Bicajh/Hydroocide MEIAIX 01,20 

Hardness, Titration BOSHABD 1 
Hardness, ICP ICEfflR* g 
Sodium Adsocption Ratio (SAIO KP SAR |oi,20 
cation Bschange Capacity ICP CSC 120 
Ion Balance lONBMXAIC 1 
ion Balance (Major cation^Miions) See Job Code: lONBAIANCE | • 

Oxygea Desiaad / Csrbea 
@ Biocfaemieal CB^gan Dagand (BCD) MEOSGO 01 g 

Qipmirail Oa^gen Deaand (COD) METCSO 01,20 1 
Total Organic carbon (TOO) TOdOC# oi,r2o 1 
Purgeable Organic Carbon (POC) TOCPOC 01 1 " 

— Dissolved Organic Carbon (DOC) TOCOOC Hol 1 
— 

CKhange nobad. 

Other natrioes do not need an additijanal Latter 

6 SHORT HuUDIMS TIMES 

Figure 2 - Inorganic and Metal Analyses 
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SOP No. LP-RMA-0004 
Page: 16 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Nitrogen Test ID 1 Matrices A B C D E 

Total iQedabl Nitzogen (IRI) Tsass |oi,20 
SiMmnntfl, JtitoGOen TBCaiR3 |oie20 

JtaBBonia, Dinrlllnl ||TeCMR3T 01,20 
TBC1IQ2 01,20 
•naryrw 01,20 
TBQX«r 01,20 

^Nitrate, IC ICN03 QUO 

e Nitrite, tC IC N02 \0U0 1 
Total Qcganie Nlttqgen | See Job Code: TGMOl | 

Phosphoms 
TECa P 01,20 1 
IC F04 01,20 

POlsibaeEfaatte, ZC IC PP04 01,20 
Total St" M^iMTwsaj colcriaatric ISCT P 01,20 
aioqbatus, TCP See ICP Suite Oonpcunds 

Solids 
Total Solids (TS) BAIflS 01,20 

BAUESS 01 
Total Dissolved SOIids (IDS) BSTimw 01 
Total Volatile Solids (TVS) BAUTVS 01,20 
Volatile Su^anded Solids (VSS) BAIPSS 01 

@TUtbidi^ (NTO) ' SEETURB 01 
Settleable Solids (SS) CGNESS 01 

Microbiology 
@ Colifom, Total OQLEF T |01 
@OolifanD, Fecal CQLIF F foi 

Soiphnr 

swlfttte. IC IC S04 01,20 1 
SFES04 01,20 1 

@ Sulfite, Utrinstric BORSCn 01,20. 
@sulfite, IC IC SOS 01,20 

SEES * i01,20 
sulfur, ICP See ICP Suite Ooipaunds 

Sulfide - Reactive SEES R 01,20 

Ihiosulfata, IC IC S2C3 01,20 

Thiocyanaite, IC IC SOI 01,20 

* aaeirllina nm to mtan 

Figure 2 - Inorganic and Metal Analyses 
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SOP No. LP-RMA-0004 
Page: 17 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/S7 Current Revision: 9/15/87 

Cyaoide | Test ID Matrices || ABC D E 

Qanide, Total |TE!QCN T 01,20 "1 
cyanida, Aneiaible to Chlorlration | mXN F 01,20 H 
cyanide, Maalc & Oiasociable mX3f W II 01,20 1 
cyanide, ic IC at foi,20 1 
cyanide - Raactive TECaSi R |01,20 1 

Halogeas 
BrcDida, IC IC BR 101,20 1 
Chloride, tttrlaiBtrlc BOBCL foi,20 1 

IC d. 01,20 H 
©Chlorine, Residaal FCTCI2R 01,20 1 

Parcblccata, IC ICOOd 

ktETF 

01,20 

QUO 

nuoride. Distilled, Electroda MEIF T 01,20 

Fluoride. IC TC F 01,20 

Iodide , IC IC I 01,20 
Total Organic Balogen (TOX) Tcoacoe# 01,20 g 

- Purgeable Organic Halogen (PCOC) TaBa?QK 01 I 
DisBolvQd Organic Balogen (Dcac) TQ(XDCK 01 1 

Radiochemlstry 

GSroes Alpha & Beta BADAfiB |01,20 Div.t2 | 

lead 210 BAFB210 g01,20 Div.I2 

RadUua 226 RADe26 |oi,20 Div.l2 
RadiUB 228 BADe28 |oi,20 Div.l2 

Xboriun 230 WaS2Z0 |oi,20 Div.l2 
Otaniua, Natural jjBAOO |01,20 Div.I2 

Other Tests 
©Tannin / lignin niv. 22 |01,20 

Rienolics (d-AAP) SPEEBElt ||01,20 
©Surfactants (NBAS) SPEMBAS |oi,20 

Major Anion. Scan by Ion Cfaranatography IC SCAN |oi,20 

1 
1 

TCLP Master Prep 
TCXX> Prep / METALS Only || MtOTCUM g 40 

1 1 1 1 • 

> S-Single, Q-Ouad. fior 01 aatrlx only; 
20 matrix leave blank. 

Figure 2 - Inorganic and Metal Analyses 
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Page; 18 of 29 
Date: 12/9/87 
Revision: Original 

INORGANIC CHEMISTRY pg 4. Last Rerision: 6/S/87 Current Revision: 9/15/87 

Trace Metals by ICP 8c AA 
ICP Scan / 27 Hatals, Standard Product 

Test ID 
ICP uc* 

Matrices 

01,20,16 
A B C D E 

ICP Hatals , Solvible Salts ICP SS 01,20 

ICP Suite / Cboose from LIsta Below ICP* 01,20,T16,T46 R See below 

Choose: 
Test ID 

flChoose: ICP Suite, 
A B C D E 1 AA Metals Test ID A B C D E 

Alumina,. ICP MSganese, ICP • 

Antia»y, EUzn AA FSB* Harcury, CV AA eras* 
Antlaxiy, ICP Mdytxiena, ICP 

Arsenic, PUm AA FAS* Nictel, ICP 

Arsenic, Ryd Gen DIV. 22 Oaadia, ICP 

Arsenic, ICP Eboepharus, ICP 
Bariia, ICP Potassium, ICP 
BexylUxn, ICP Selenium, ICP |j { • 

Selenium, FUm AA. FSE* I 
cadmium, FUm AA Fxa)* Selenium, Hyd Gen DIV. 22 1 

Silica (Si02), ICP 1 
Caldum, ICP Silicon, ICP 1 
Cfaroalum (m) CW-3p Silver, FUm AA FAG* 1 * 

Chronium <VI) SFECR6* {silver, ICP 
cfaromiia, ICP Scdha, Kp 
cobalt, ICP Strontium, ICP 
Copper, ICP Sulphur 
Iron, ICP Ohallium, FUm FTL* 
Lead, Tot Organic Tin, ICP 
lead. Furnace AA |FPB* Titanium, ICP 
Lead, ICP | Uranium, Matured. 
Lithium, ICP vanadium, ICP 
Kagnesha, ICP Zinc, ICP 

y 

1 1 

• D-Oissolved, T-Tota^ R-Recoverable; (01,20,16,46 matrix for ICP* and FUmace Tests) 
0 DIS - MssoivBd, TOf- Total. 

Figure 2 - Inorganic and Metal Analyses 
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SOP No. LP-RMA-0004 
Page: 19 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 6/8/87 Current Revision: 9/15/87 

Inorgulc Regnlatory Packages Job Code Matrices B 

Ajipendix vm Matals / Hxnrganijcs AF8MMI 01,09,20,40,16 

Appendix IX Meftals / Inocganics A»«MI I01,09,20,40, 
Appendix IX cptlanl-WBter Qienistzy Faram TCNBAUNCE VOO 

BazardouB Siibstanca list (BSL) Mat / Hntg flH5LM«E 101,09,20,40,16 

CXP/tBL Matals / XnacganlcB ORMMI 901,09,20,40 

SDHA ndoary Metals / Inarganlcs SDHAP*«K/I 01,09 

SDNA Seoondaxy Metals / macganics aHASMMI 01,09 

BCSA itotal Metals BCSA*ni 01,09,20,40,16 

RCRA EP I Matals EFI ROM 

ROtA EP n Metals EPH ROM 

RCRA Cbxundueter suitability RCRASMtVVR 01,09 
RCRA Netear Quality Metals/motganics RCRBQMME n01,09 
RCRA GEOunduatear IMicators RCRAIMMI# 01,09 
PEioElly JPaUutart Matals EP«M 01,09,20,40,16 
PKioKity pollutant macganics EP**1 01,09,20,40 
RaCinacy Total Metals (Bazaxdous Oonstituent) RRSIEMH H01,09,20,40,16 
Rafinaxy EP I Metals EPI REEM 140 

Rafinexy EP n Metals EPH REEM 140 

MPOES Paxt A moxganics OTDA**I 101 
NEGES Part B Metals / macganics / RAO NHBMMIR 01 
MFDES Part C Metals / moxganics ppoeitf/l 01,09,20,40 
TOP Metals Hesta Cbaracteclstic Metals orc**M 01,20,16 
TOP Raflneay Matals See REEBCMM 

Item Nnmber Chaages 

Commeats For Sample Receiving: 

# S -Single, Q -Quad for 01 matrix only 

Figure 2 - Inorganic and Metal Analyses 



JOB CODES pg 1 

• ••• • •/• •\.-
m lld.: ii-RMA-OOW V 
Page: 20 of 29 
Date: 12/9/87 
Revision: Original 

iMt JMston: 4/2/97 Issmd: 9/8/87 
SDWA Driaklag Wttr PMamttm J.CODE ID Matrices A B C D E 

Maory OoBpLata SDMVPMC 01,09 
Mnaiy Hetals SDHAPMM 01,09 
Mmy Xnocganics SCNKP**! 01,09 
ftiaazy Badlodwaistiy SCSAPMR 01,09 
Prinary CcganicB SaOONMO 01,09 

SCMIIS*«MI 01,09 
Priority PflOdUtt 

Ooeplebe PP**C 01,09,20,40 
Motals EPMM 01,09,20,40,16 
Biorganlcs EP**I 01,09,20,40 

EP**0 01,09,20,40,16 
Haiardooi Sofeitaco Lbl 

OonOIete HSL«C 01,09,20,40 
HBtale/DnDganlcs BSLMMI 01,09,20,40,16 
OBsganicB BSLMO 01,09,20,40,16 

RCRA Grooodwator - llHtftoriag Paramcten 
Suitability OoBpIsba BCSAS**C 01,09 
SuitabiUty Hatals RCSASMM 01,09 
Suitability morganks HCRAS**! 01,09 
Suitability RadiodioaiaBxy BattS*«R 01,09 
Suitabili^ Otganioa BOASMO 01,09 
QuaUty Matals / DnganlcB RCRAQMMI 01,09 
mdlcaitar SnseganicB BOAI**!# 01,09 

CLP/EPA Rcvaaf Packages 
Ooaplate dP C 
Mstals / Imrgahics dP MI 
Otganics dP O 

« S-4ingle, Q-Qoad tar et & M Katrioes Only 

Figure 2 - Inorganic and Metal Analyses 



JOB OOP m 2t 

SOP No. LP-RMA-0004 
Page: 21 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 4/2/87 tssued: 6/8/87 

Waste Characteristics 8t Other Tests J.CODE ID Matrices g A B C D E 

HC moKganics RCRHHC40I 40 II 
EPI/ Hatals EFI BOM 
EFl/ Qcganlcs EFI RCRD H 
EFH oily Masta Metals EFQ ROM 1 
TOP Haste aiaracteristic (mark one: M/O/C ) asctfu/o/c |oi,20,16 
Land nastrlctlan Rule XBRMQ ||01,20,16 H 

BCRA Metals BCSAMM |O1,09,20,40,16|| 

KefiMry HaMrdoas Constitaeats (HC) 

BCOcnplete |REFHC**C 101,09,20,40,161 
BC Metals ||REEHC*Mf ||01,09,20,40,16 
BC ODganics ||RQHCMO HO1,09,^,40,16 

Waste CharactcrUtics - Refiaeiy 

mocganlcs |RaHC**i g40 g 
EPI Metals ||EPI ROM | | 
EPH oily Rhste Metals |EPIZ REEK | | 

Appendix 8 List 

CCnpIete IARBMC |01,09,20,40,16 
Metals / mocganlcs |AF8MMX foi,09,20,40,16 
ocganics |AF8*«0 |oi,09,20,40,16 

Appendix 9 List 

Omplete |AP9**C |01,09,20,40,16|| 
MStals / mocganlcs IAPRMMZ |OI,09,20,40,16| 
Ocganics ||AP9**0 |O1,09,20,40,16| 

lonbaiancc 

Ociqplete ' ||ICNBAIANCX |01,09 

cations fcAXXCNS |oi,09 

Anions |ANZCNS foi,09 

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES !! 

YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-VSJ? Peep / EXTRACTABLE Ocganics Only « M40ICLP0 g 40 1 
TCLP Peep / VOLATILE Ocganics Only M40ZHE « 1 
TCIP Peep / METALS Only M40rCLEM 40 
TOP Peep / METALS A EXTRACT. ORGS Only M401C1P 40 

• 

1 , „ 

Includes Pesticides 

Figure 2 - Inorganic and Metal Analyses 



ORGiCKlC CHEMISTRY pg 1 

Project # Etpj 

CSDUP Snpl Mbe Test Hbe 

A 

B 

i c 
.• D 

E 

SOP No. LP-RMA-0004 
Page: 22 of 29 
Date: 12/9/87 
Revision: Original 

iMt Kntsion: 4/2/87 Issued: 6/8/87 H Jcb Ooda Y N 

/ / l^xd. inst; Y H" 

BMA Swntilft NUntoets 

a^pared By; 

Client Descriptlcn' 

Hasard Label: 

GC/LC Aaalyiee 

* SEH\ TfcUialonetiianes 

* Iblogenated Volatile Ocgenics ## 

Halcgenated VOU. Orgs (ICW EE3ECTICW mOT) 

ArcBatlo Volatile Qcgenics ## 

AroBatic VGA Orgs (ICW IdBCnON UMCT) 

Benzene, Toluene, Etfaylbenzene, I^lenes 

SDHA Vdatiles 

B D E 

M3. sat 
Acrolein A Acrylonitrile 603LI QUO 

Itenols 604U: 01,20 

Benzidines 605U QUO 

Rxthalate Esters 60fiU 01,20 

Nitzosamlnes 60711 01,20 

Organociilarina Pestiddes/PCB's; 608 OOP PP 01,20 

OCP'e/FCB's 608 (li3R GEZECXXCN LINEI) OCP PPL 20 

MPGES Organochlarine Pestiddes/PCB's OCP PP 01,20 

* BSL Organocblorine Pestidde^/PCB's ## OOP HSL I 01,20 ,16,46 

H5L CCP'S/VCB'S (lot DEZTBCTICN LIMIT) CCPBSIZ. 20 

CIP/RSL Orgpnoctalorine PestLcides/PCB's OCP cu> 01,20 

A{)pendUx 8 or 9 Organochlarine Pest/PCB's OCP AP9 01,20 

TOP Characteristic Organochlorine Pests, u OCPICIP 01,20,16,46 

SOMA Organochlarine Pesticides OCP SOW 01 

* RCRA Organochlarine Pesticides OCP RCR 01,20 

PCB'S PCS 01,20,45 

Nitro-Aromatics A Cyclic Ketones 609U QUO 

Polynudear Aromatic Hydrocartxxis / 610 LC PNA 01,20 ,16,46 

Haioethers 611U QUO 

Chlorinated Hydrocarbons 612U OIJO 

Organaphos{hate Pesticides «# OPP 01,20 

^yendix 8 or 9 Organophosphate Pesticides || OPP AP9 H 01,20 

Appendix 8 or 9 Herbicides HRB AP9 01,20 

#« Host Hodlfiable Test C - Change Noted 
* Preferred Standard Product (Bolded 01 & 20 ) 

Figure 3 - Chromotography Analyses 
01 & 20 Balded - Std.Prd. DL 



ORGANIC CHEMISTRY pg 2 

SOP No. LP-RMA-0004 
Page: 23 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 4/2/87 Issued: 6/8/87 

GC/LC Aaalyeea Cent. | Teat ID | Matrices A B C D E 
TTTP Herbicides 11 HRBTdP fl 01,20,16,46 

" SDHA Hezblddes #« HRB sDw y 01 y 

* PCm Herblcidps ## HRB RCR 1 01,20 | 
Tiiazines 6I9LI y QUO 1 

Carbamate .& Urea Pesticides, HPIC 63211 1 01,20 

Penta & Tetracblarq;henol PGP 01,20 

Hthylene dibronide (EBB) 504U 01,20 

l^drocarbcn Scan by FID GC HXD 01,20 y 

Boiling Point dsttibutian Ey GC GC BED 01,20 1 
fbcter Hiscibae Solvents GCDRi y 01 y 

setnivDlatiles by MSD MSD ENA 1 01,20 | 
VolatUes by MSD VEDVOk 1 01,20 1 
Semlvolatiles by FID GC ENA 1 01,20 1 
Base neutrals by FID GC BN 1 01,20 1 
adds by FID GCACD y 01,20 

Land Treobnent Dencnstration /HPLC IC DID 1 01,20,16,46 

CLEENEHOID H g 

1 1 
>» Other «< 

TOP Prep / EXTRACTABLE ORGANICS Only TCXPO M40 
TOP Prep / VOLATILES Only ZHB M40 

8 tt 
Item Number Changes 

Commeatt To Sample Recclrlag : 

»« Msst Modifiable Test 

* Preferred Standard Product 
Figure 3 -

C- Change noted 
(01 & 20 Bolded) 
Chrofflotography Analyses 



SOP No. LP-RMA-0004 
Page: 24 of 29 
Date: 12/9/87 
Revision: Original 

Jdfi CODES pg 1 Last Resision: 4/2/87 Issued: 6/8/87 

SDWA Drinking Water Parameters J.CODE ID Matrices | A B C D E. 

Prbnary Octsplete SDKaP**C 01,09 H 
Friaexy Hstals 01,09 1 • 
Priisazy mocganics SDNAP**! 01,09 

Rdnazy BadlcdMndstay SDHAP**R 01,09 

/%iinaxy Ocganics | |SDWAI>**0 01,09 

Secnndaxy Matals / Inorganics | |sDHRS**ME 01,09 y 

Pflorlty Pollutants 

Ocnpleta | |EP**C I |01,09,20,40 

Matals 1 ]pP**M 01,09,20,40,16 
Tiyinj^T^Iraq 1 |EP**I 01,09,20,40 

Ocganics | jppeeO 01,09,20,40,16 

Hasardons Substance List J 

Oonplete | |HSL*«C I 101,09,20,40 
Mstals/Inarganics HSL*^ [01,09,20,40,16 
Ocganics H5L**0 1 101,09,20,40,16 

RCRA Gr - Monitoring Parameters 
Suitabili^ Oonplete ||BCRAS*«C 01,09 

Suitability Metals ||Ra»S*<« 01,09 

Suitability mocganics BCRAS**I 01,09 
Suitability Radiociisnlstry BaRAS*«R 01,09 
Suitability Ocganics RCRAS*«0 01,09 
Quality Matals / mocganics RCRaQ**MI 01,09 

Indloatar mocganics RCRAI**I# 01,09 y 

1 1 1 
CLP / EPA Report Packages 

Oonplete yof C y 
MatsOs / mocganics |ciP MI | 

Ocgaiiics fcLP 0 | 

« S-Single, Q-Qiiad For 01 & 09 Katirloes Only 
Figure 3 - Chromotography Analyses 



SOP No. LP-RMA-0004 
Page: 25 of 29 
Date: 12/9/87 
Revision: Original 

Last Revision: 4/2/87 issued: 6/8/87 

Wnste Chnrncterlstics 8c Other Tests | 1 J.CODE ID 1 1 Matrices | A B C D E 

HC InQcganlcs | |RCiaHC40I 40 1 
EPl/ Metals EFI BCRM 

EPl/ Organlcs EFI RCBO 

EPH Oily Haste Metals EPH RCRM 

TXXP Haste Oiaracteristic /mnrA: one: M/O/C ) \ jcac**»vo/c I 101,20,16 1 
land Bestrlcticn Rule IFR**0 |01,20,16 1 
BCRAMetals | |RCSA**M I 101,09,20,40,lef 

Refinery Hazardous Constituents (HC) 
HC OGoplete REEHC**C 1 |^,09,20,40,16|| 

HC Metals 01,09,20,40,161 

HC Organlcs REEHC**0 1 101,09,20,40,16| 

Waste Characteristics - Refinery 

Inorganics REEWC**I II40 II 
EPl Ifetals EPl REEM 1 H 
EPH Oily Haste Metals EPH REEM H II 

Appendix 8 List 
Ocoplete ||AF8**C ||oi,09,20,40,16|| 

Metals / moKganics ||AP8**Mr |oi,09,20,40,ie|| 
Organlcs |AF8**0 |oi,09,20,40,16|| 

Appendix 9 List 
Ccnplete AP9**C 01,09,20,40,1611 
Metals / Xnczganics AP9**MI 01,09,20,40,16|| 

Organlcs AP9**0 01,09,20,40,16| 

OcBfslete 1 |ICNBA1AIICE 1 |01,09 

Caticxs 1 fcAIICNS 1 |oi,09 
Aniens j lAKECNS |oi,09 

TCLP MASTER,(M40), PREPS : THESE ARE NO LONGER INCLUDED IN JOB CODES U 

YOU MUST PIECE THE M PREPS TOGETHER WITH DESIRED ANALYSES ; SEE FLOWCHARTS 

-TOP Prep / EXTRACTABLE Organlcs Only * g M40lClfO g 40 
TOP Rnep / VOLATILE Organlcs Only H40ZHE g 40 
TOP Prq> / METALS Only .M40ICiaf 1 40 
TOP Prep / METALS & EXTRACT. ORGS Only M4CfrCIP 1 40 

1 
1 1 

Itxd.uies Pesticides 

Figure 3 - Chromotography Analyses 



SOP No. LP-RMA-0004 
Page: 26 of 29 
Date: 12/9/87 
Revision: Original 

CRSitoc CEaasssei pg i 
pxoject # Eepj 

Issuad: 01/07/87 Ravlsed; 03/03/87 
iDaite; 

•Job Oode : 

|ft?epared By; / / 
GSDUP SBC>L Mac Test Mac 

A ^ 
B 
C 
D 

E 

Client Desczdptian 

Spcl Znst: 
Y 
Y 

EHA Sanple BUnbets 

Bazaxd label: 

GC/m AMAIieSES 1 1* B C D E 
Priority Pollutant Vblatiles VQA 624 1 01,20,40 16,46g 
Priority pollutant Senivolatlles ENA 625 1 01,20,40 16,46| 
Prkrity Pollutant Acid Organlcs ACQ 625 01,20,40 
ITiarity Pollutant Base/Neutral Organlcs EN 625 01,20,40 

* Bazardous Substance list Volatiles VQA BSL 01,20,40 16,46 
* Bazardous Substance list Sesdvolatiles ENABSL 

uer. 
01,20,40 16,46 
m 90 AO 

Bazardous SUbstanoe list Base/Neutral Org 
nJJ nsij 

EN BSL 
VJLf 

01,20,40 
CIP/BSL Volatiles (TID's included) VQA dP 01,20 
CLP/BSL Semivblatlles (TID's included) ENA dP 01,20 
NPCES Volatile Organlcs VQA 624 01 
NFDES Semlvolatile Organlcs ENA 625 01 
^{jendix 8 or 9 Volatiles VQA AP9 01,20,40, 16,46 
Appendix 8 or 9 Seoilvolatiles ENA AF9 01,20,40, 16,46 
Appendix 8 or 9 Chlorinated Dcxins & EUrans •XN AP9 Div. 22 
Appendix 8 TID Volatiles VQATIDS 01,20,40, 16,46 
Appendix 8 TID Senivolatiles ENAXID8 01,20,40, 16,46 1 
TOP Haste Characteristic Volatiles VQKTdP 01,20,40, 16,46 
TCIP / Haste Characteristic SeoiivDlatlles BNKIdP 01,20,40, 16,46 
TOP / Izoid Restriction Volatiles VQA IRR 01,20,40, 16,46 
TCIP / land Restriction Semivolatiles ENA IRR 01,20,40, 16,46 P 
Rafinery Bazardous constituents Volatiles H VQA REP 01,20,40, 16,46 1 
Refinery Bazardous constituents BNA H EMA REP p 01,20,40, 16,46 
paiynudLear Aranctic Hydrocarbons || EN INA || 01,20,40, 16,46 

POlynuclear Aronatlc Bydrocarbons SIM ENSIENA 1 01,20,40, 16,46 
Tentative Identification Volatiles VQA TID 1 01,20,40, 16,46 1 
Tentative Identification Semivolatiles ENA TID 1 01,20,40, 16,46 
Characterization Volatiles V3ACHR 1 01,20,40, 16,46 
Characterizatian Seodvclatiles ENACHR 1 01,20,40, 16,46 

C - Change Noted 
* Preferred Standard Product (01 & 20 Bolded) Bolded 01 & 20 - Std. Ptd. 

Figure 4 - Mass Spectrometry Analyses 



SOP No. LP-RMA-0004 
Page: 27 of 29 
Date: 12/9/87 
Revision: Original 

csGAKCc aiEmsms pg 2 Issued; 01/07/87 Revised: 03/03/87 
GC / MS ASRLXSES Omt. Test m H Matrices H A B C D E 

Direct Aguecus Injection Volatiles VOA DM H 01 || 
Direct Agueous Injection SeDiivolatULes EMA DAI 1 01 1 

»> OdSER «< 
• 1 

TOP Prep for Orgastics Only TdfO || M40 

TOP Prep for Volatiles ZHE 1 M40 
TCIX> Prep for Organics & Metals | I™ 1 

Item MUnber Changes 

Gannents To Sanple Receiving : 

Figure 4 - Mass Spectrometry Analyses 
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SDHIV Drixfldng Hater Parameters || J.CCXS ID Matrices ^ A B C D E 
Rdmary Ocnplete | SDKAPMC 01,09 II 
Krinazy Metals i SDHAPMM 01,09 1 
Primary Inorganics | SDHAP**I 

Pcdmazy RadiocheBilstzy I SOHAPMR 01,09 1 
Primazy Organics | SDKAPMO 01,09 1 
Seoondaty Metals / inorganics SDNAS*«MI 01,09 j 

Pollutants 
Oonplete pp**c 1 |01,09,20,40 1 

Metals PP*«M 1 101,09,20,40 
PP**! 1 |oi,09,20,40 

Organics pp**o 1 101,09,20,40 
Hazardous Substance last 11 

Ocnplete || |HSIA*C 1 |01,09,20,40 I 
Hetals/Xnorganics | |KSLMMI I |oi,09,20,40 1 
Organics | |K5IA*0 I |oi,09,20,40 1 

CLP / EPA Report lockages 
Oonplete | |CIP c 1 
Metals / inorganics | |cu> HI 1 
Organics | |cLP 0 1 

BCRA Groundwater - Monitoring Parameters 
Suitability OoGiplete | |Ratts**c 1 |01,09 1 
Suitability Metals | |RCRAS*«M 01,09 
Suitability inorganics 1 |K3»S**I 01,09 
Suitability Badiochemistzy | jsCSASMR 01,09 
Suitability Organics | jRCI«S**0 01,09 1 
Quality Metals / Inorganics BCRAQ*«MI 1 |oi,09 
Indicator Inorganics R3ttI**I« 101,09 

Haste Oiazactexistics tests 
HC Inorganics ||RCBNHC40I #40 
EPV Metals EFI RCSM H 
EPI/ Organics EPI RCRD 
EPH Oily Haste Metals EPH RCSM 

# S-Single, Q-Quad toe 01 & 09 Kstrioes Only 

Figure 4 - Mass Spectrometry Analyses 



JOB CODES pg 2. 

SOP No. LP-RMA-0004 
Page: 29 of 29 
Date: 12/9/87 
Revision: Original 

Issued: 03/03/87 Revised: Gl/CL/Vi 

Refinery Hazardous Constituents (HC) || 1 J.OXE ID Matrices A B C D E 
HC Ccnplete 01,09,20,40 

HC Metals REFHC**M 01,09,20,40 

HC Qrganics REFHC**0 01,09,20,40 

Waste Characteristics - Refinery 
Zhorganics | |REEWC**I 1 [40 1 
ERI Metals | |EPI BEm 1 
ERTC Oily Haste Metals | IEPH REEM I 

Appendix 8 List 
Oonplete AP8**C 1 j01,09,20,40 II 
Metals / Xnorganics AP8*<ME j |oi,09,20,40 II 
Ocganics AP8**0 1 |oi,09,20,40 1 

i^pendix 9 list 
Conplete I AP9**C 01,09,20,40 II 
Metals / Inorganics | ||AP9**MI 01,09,20,40 1 
Ocganics | |AP9**0 01,09,20,40 1 

lonbalanoe 
Qaplete ICNBAIAHCE 01,09 
cations CKUCNS 01,09 
Aniens AMICMS 01,09 II 

TdJP - Refinery 
Ccnplete ||TCUREF | 

Metals fTCXfREEH f 
Sendvolatiles iTCXfREEBHA | 
Volatiles ||TC1£REFVQA || 

•SCLB - Waste Characteristics 6/13/86 Federal Registry 
(Federal Register) Ccnplete ||TC£E>C | 
Metals TCUM P 
Sendvolatiles TdfBHA 1 
Herbicides TCLEHERB fl | 
Pesticides TdfCEST y y 

TCU> - Isnd Bestricticn RJle 

1CXP Other 

601 list |TCU>601 1 H 
602 list |TCLP602 | | 
EMAbyOlO ||TCU>EWA | | 

Other 
RCSA Metals yRCRA*«M y01,09,20,40 y 

1 1 1 
Figure 4 - Mass Spectrometry Analyses 
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SAMPLE RECEIPT AND CHAIN OF CUSTODY - REFER TO QAPP SECTION 7.1 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0005 Original 12/9/87 

Supersedes: 

1. Purpose: 

To document receipt of all samples to the laboratory. To notify lab personnel 
of all Incoming samples. To notify lab personnel of arriving samples that contain 
short holding parameters. To record the transfer of samples from the client to 
the lab. 

2. Policies: 

Always assign a project number to every group of samples that arrive at the 
lab regardless of whether work Is proceeded on them or not. 

Project numbers are assigned In numerical order. USGS and MKE samples 
receive separate series of numbers. MKE samples require special chain of custody 
tracking. 

3. Safety: 

Always wear gloves and glasses while unpacking coolers. Coolers containing 
strong smelling samples must be unpacked under the hood area. 

4. Procedure: 

a. As samples arrive they are given a unique project number for each group 
of samples from one client and recorded In the log book (Figure 1). 

b. Fill out the Sample checklist (Figure 2) while unpacking the samples. 
c. For samples arriving by a courier check that the custody seals, are 

Intact. 
d. Open the coolers, unpack the samples and check the Information written 

on the chain of custody against what was received. Note any 
discrepancies such as missing samples, or broken bottles on the chain 
of custody form. 

e. Label all the samples (usually by sampling sites) with a project number 
and unique sample number (1,2,3,etc.). Record these numbers on the 
chain of custody next to the client Identifications. 

Prepared by: ' ^ Date: ^ 

Manageme op vaTl • OateY 

OA u ic op va : ^ uace: 
/ 



Enseco 
STANDARD 
OPERATING 
PROCEDURE 

Page 2 of 7 

SOP No.; Revision No.: Effective Date: 
LP-RMA-0005 Original 12/9/87 

f. Sign and date the Chain of Custody (Figure 3). For samples hand 
delivered have the client sign and relinquish the custody. Always 
retain the top copy with the samples and only give a bottom copy to the 
client. 

g. Look for any Inorganic short holding parameters and sign In these 
samples on the Inorganic short holding clipboard (Figure 4). Look for 
any volatile parameters and sign these samples In on the Volatile 
clipboard (Figure 5). 

h. Take a picture of the samples. Label a manlla file folder with the 
project number. Place the picture, checklist, chain of custody and any 
paperwork received in the folder. 

1. Deliver the file folder to the appropriate project manager. 
J. Place the samples In boxes and store In the walk In cooler on special 

shelves pending log In. Bottles needed to analyze the short holding 
parameters are placed In a special location In the walk In cooler. 

5. Responsibilities: 

Sample receiving personnel are responsible for signing the chain of custody 
upon receipt of samples, for knowing the location of the samples except when used 
by an analyst, and for signing out maximum security samples. Sample receiving 
personnel are responsible for noting the short holding parameters only when 
Indicated on the paperwork from the client. Client managers must notify sample 
receiving If others are to be Included. 

6. Comments: 

For maximum security of samples (beyond the storage In the secured facility) 
an Internal chain of custody Is provided. Analysts must sign for the samples In a 
special book and sign them In on return. The samples are stored In one of 3 
locked refrigerators. 
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Figure 1 - Log Book Record 



PROJECT • 

COMPANY NAMES-

PICTURE TAKEN:' 

SEALS INTACT: 

COOLER TEMP OKs 

BOTTLES BROKEN OR LEAKING: 

CONTAINERS LABELED: 

RADIATION DETECTION: 

CHAIN OP CUSTODY: 

CC AGREES WITH SAMPLES: 

VOA SAMPLES FILLS) CQMPLETLY: 

SEDIMENT PRESENT IN WATERS: 

SAMPLE CORRECTLY PRESERVED: 

SHORT HOLDING TIMES: 

SOP No. LP-RMA-0005 
Page: 4 of 7 
Date: 12/9/87 
Revision: Original 

•DIVs '.nn 
SAMPLE tHECKLXST DONE BY: 

COOLER <S)« : (RMAL/CLIENT) —V-r-N-

< )MS ( )VDA ( >602 < >IN 

SATPLE MATRIX: < )WATER ( >SOIL ( >WAST£ 

OTVCR: 

. TYPE OF BOTTLES: ( )RMA ( )CLIENT 

DISCREPANCES: 

Figure 2 - Sample Checklist 



^Enseco - Rocky Mountain Analytical CHAIN OF CUSTODY No. 
4955 Y«TOW Street SAMPLE SAFE" CONDITIOMS 
Aivado. Colorado 80002 
303/421-6611 Facsimae:303/431-7171 1. Packed by: Seal# 

AHn. 2. Seal Intact Upon Receipt by Sampling Co.: Yes No 

3. Condition ot Contents: 

Enseco Client ^^ Sealed for Shipping by: 

Rampllng ftn A Sampling Statu*- nnna Contlnulno Until 

.ctatnpling Rita 7. Seal Intact Upon Receipt by Laboratory: Yes No 

Taam 1 aariar 8. Contents Temperature Upon Receipt by Ub: 'C 

9. Condition of Contents: — 

Date Time Sample ID/Description Sample Type No. Containers Analysis Parameters Remarks 

' 

CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by: (signed) Date Time 
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Dell 

Meti 
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Ensi 

SHIPPING DETAILS CUSTODY TRANSFERS PRIOR TO SHIPPING 
Relinquished by: (signed) Received by: (signed) Date Time 
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Figure 3 - Sample Chain of Custody Record 
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Figure 4 - Inorganic Short Holding Clipboard 
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Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION) 

PAH AND HETEROCYCLES IN WATER 

1.0 Summary of the Method 

This method has been designed for the analysis of polynuclear 
aromatic hydrocarbons (PAH) and heterocyclic compounds at the part 
per trillion level (ppt,ng/L) In water. The analysis Is carried out 
by Isolation of the target analytes by liquid-liquid extraction of 
the water sample with an organic solvent. Quantitation of the 
Isolated target analytes Is performed by gas chromatography mass 
spectrometry (GO/MS) In the selected lop monitoring mode (SIM). The 
compounds listed In Table 1 can be quantitatively determined using 
this analytical method. 

This method has two options for the extraction of the samples 
depending on the sample type. The two options Include a low and 
medium level extraction. The low level option has typical detection 
limits of 1.0 to 2.5 ppt. The medium level option Is forty times 
higher In detection limits. A volume of sample dependent of the 
extraction option chosen Is extracted with methylene chloride. 
Analysis of concentrated extract Is performed by gas 
chromatography/mass spectrometry using the selected Ion monitoring 
scanning mode under electron Impact Ionization conditions. 

1 
1 

2.0 Interferences 

Method Interferences may be caused by contaminants In solvents, 
reagents, glassware, and other sample processing hardware that lead 
to discrete artifacts and/or elevated baselines In the Ion current 
profiles. All of these materials must be routinely demonstrated to 
be free from interferences under the conditions of the analysis by 
running laboratory reagent blanks. 

Matrix Interferences may be caused by contaminants that are 
coextracted from the sample. The extent of matrix Interferences will 
vary considerably from source to source, depending upon the nature of 
the environment being sampled. 

An Interference which Is unique to selecting ion monitoring techlques 
can arise from the presence of an Interfering compound which contains 
the quantitation mass Ion. This event results In a positive 
Interference to the reported value for the compound of Interest. This 
Interference Is controlled to some degree by acquiring data for a 
confirmation Ion. If the Ion ratios between the quantitation Ion and 
the confirmation Ion are not the specified limits, then Interferences 
may be present. 
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PAH AND HETEROCYCLES IN WATER 

3.0 Apparatus and Materials 

3.1 Glassware 

Glassware must be scrupulously cleaned. Xlean all glassware as 
soon as possible after use by rinsing with the last solvent used 
in it. This should be followed by detergent washing with hot 
water, and rinses with tap water, reagent water, then methanol. 

Glassware should then be oven dried at ISQOC for 30 minutes, and 
heated in a muffle furnace at 400oc for 15 to 30 minutes. 
Solvent rinses with benzene and methylene chloride may be 
substituted for the muffle furnace heating. Volumetric 
glassware should not be heated in a muffle furnace. After 
drying and cooling, glassware should be sealed and stored in a 
clean environment to prevent any accumulation of dust or other 
contaminants. 

Store glassware inverted or capped with aluminum foil. The use 
of high purity reagents and solvents helps to minimize 
interference problems. Purification of solvents by distillation 
in all-glass systems may be required. 

3.1.1 Separatory funnel - 2000 and 4000 ml, with Teflon 
stopcock. 

3.1.2 Drying column - glass funnel with ~10 cm anhydrous 
sodium sulfate. 

3.1.3 Concentrator tube, Kuderna-Danish - 10 mL, graduated 
(Kontes K-570050-1025 or equivalent). Calibration 
must be checked at the volumes employed in the test. 
Ground-glass stoppers are used to prevent evaporation 
of extracts. 

3.1.4 Snyder column, Kuderna-Danish - Three-ball macro 
(Kontes K-503000-0121 or equivalent). 

3.1.5 Evaporative flask, Kuderna-Danish - 500 mL (Kontes K-
570001-0500 or equivalent). Attach to concentrator 
tube with springs or clips. 

3.1.6 Nitrogen evaporation device equipped with a water bath 
that can be maintained at 35-40OC. The N-Evap by 
Organomation Associates, Inc., South Berlin, MA (or 
equivalent) is suitable. 

3.1.7 Micro reaction vessels, 2.0 mL (Supelco 3-3295). 
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3.2 Gas Chromatograph 

The analytical system Includes a temperature programmable gas 
chromatograph and all required accessories Including syringes, 
analytical columns, and gases. The Injection port Is designed 
for on-column Injection when using packed columns and for 
spitless injection when using capillary columns. 

3.3 Column 

A Quadrex 25 meter fused silica capillary column coated with DBS 
bonded phase, or equivalent. 

3.4 Mass Spectrometer 

A mass spectrometer operating at 70 ev (nominal) electron energy 
in the electron impact ionization mode and tuned to maximize the 
sensitivity of the instrument to the compounds being analyzed. 
The GC capillary column Is fed directly Into the ion source of 
the mass spectrometer. 

A computer system interfaced to the mass spectrometer allows the 
continuous acquisition and storage on machine-readable media of, 
all mass spectra obtained throughout the duration of the 
chromatographic program. The computer has software that allows 
searching any GC/MS data file for ions of a specific mass and 
plotting such ion abundances versus time or scan number. The 
computer allows acquisition at pre-selected mass windows for 
selected ion monitoring. 

4.0 Reagents 

4.1 Reagent water 

Reagent water is defined as water in which the target compounds 
are not observed at or above the method detection limit. 

4.2 Solvents 

Acetone, methanol, methylene chloride, cyclohexane - Burdick & 
Jackson, distilled in glass, or equivalent. 

4.3 Sodium sulfate 

(ACS) Granular, anhydrous. Purify by heating at 400^0 for 4 
hours In a shallow tray. 
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4.4 Surrogate Spiking Solution 

Depending on the extraction option chosen low or medium a 
surrogate solution is made by weighing an appropriate aliquot of 
each purified crystal into a volumetric flask and diluting to 
volume with methanol or acetone and added to the sample prior to 
extraction in methylene chloride. The compounds in the surrogate 
solutions are naphthalene-d8, fluorene-dlO, and chrysene-dl2. 
The low surrogate solution is at 10 ng/ml and 0.5 ml per liter 
of sample is added. The medium surrogate solution is at 1000 
ng/ml and 1.0 ml is added to the 500 ml sample. 

4.5 Internal Standard Solutions 

A solution containing ca. 400 ng/mL of each internal standard is 
prepared by weighing an appropriate aliquot of each purified 
crystal into a volumetric flask and diluting to volume with 
methylene chloride. Fifty microliters of this solution is added 
to the 0.5 ml extract prior to analysis to give a concentration 
of the internal standards in the extract of 40 ng/mL. 

4.6 Matrix Recovery Standard Spiking Solution 

A solution containing the following compounds at the listed 
concentrations is prepared by weighing an appropriate aliquot of 
each purified crystal into a volumetric flask and diluting to 
volume with methanol or acetone. The concentrations of the 
spiking solution for both the low and medium level extractions 
are shown below: 

Compound 

Low Spiking 
Solution 
Concentration (ng/ml) 

Naphthalene 
Fluorene 
Chrysene 
Indene 
Quinoline 
Benzo(e)pyrene 
2-methyl naphthalene 

20 
20 
20 
20 
20 
20 
20 

Medium Spiking 
Solution 

Concentration (ng/ml) 

2000 
2000 
2000 
2000 
2000 
2000 
2000 

The low spiking solution at 0.5 ml per liter of sample. The medium 
level spiking solution is added at 1.0 ml per 500 ml of sample. 
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5.0 Sample Preservation, Storage and Holding Times 

5.1 Sample Preservation and Storage 

The samples must be protected from light and refrigerated at 40C 
(+ 20C) from the time of receipt until extraction and analysis. 
After analysis, extracts and unused sample volume must be 
protected from light and refrigerated at 4oc (+ 2°C). 

5.2 Holding Times 

Samples must be extracted within 5 days of the time of sample 
receipt. Two days are allowed to ship samples from the field to 
the laboratory. The total time allowed from sample collection 
until extraction is therefore 7 days. 

Extracts must be analyzed within 40 days of extraction. 

6.0 Sample Extraction 

6.1 Samples ^ 

Samples are extracted at ph>12. A measured amount of sample is 
poured into a separatory funnel with the surrogate spiking 
solution. The surrogate solution is added as described in 
section 4.4. For the low extraction the sample size is 4-liters. 
Each 4-liter sample is separated into two 2-liter aliquots. The 
extract is then combined at the end of the extraction for ' 
concentration. The medium level extraction requires 500 ml of ' 
sample. The sample aliquots medium or low are then extracted 
three times (medium 60 mL; low 80 mL) with methylene chloride. 
The three methylene chloride extracts are passed through an 
anhydrous sodium sulfate drying column, and combined in a 
Kuderna-Danish evaporative concentrator. 

The low level extract is concentrated to approximately 0.5 mL 
and transferred to a 2.0 mL microreaction vessel. The methylene 
chloride is evaporated using a nitrogen stream. The evaporative 
concentrator tube is successively rinsed with methylene 
chloride, the rinsings added to the reaction vessel and the 
methylene chloride again evaporated. This process is continued 
until at least five (5) 1 mL rinsings of the tube have occurred. 

The final methylene chloride extract for the low level 
extraction is evaporated to 500 ul. All microreaction vessels 

y. 

6^1 
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I are permanently marked at the 500 ul level and additional 
methylene chloride added, when necessary, to insure a final 500 
ul extract volume. The medium level extract is concentrated to 
5.0 ml using the same procedure described above. The extract 
vessels are capped with a Teflon fitted septum cap and stored at 

I 40c prior to GC/MS analysis. 

6.2 Method blank 

I Method blanks are prepared by treating a 4-L or 500 ml of 
I laboratory reagent water exactly as described above depending on 
' the option chosen. A method blank must be performed once each 

case*, each 14 calendar day period during which samples in a 
case are received, with every 20 samples of similar 
concentration and/or sample matrix or whenever samples are 

i extracted by the same procedure, whichever is most frequent. 

* A case is a group or a set of samples collected from a particular 
site over a given period of time. 

6.3 Matrix Recovery Sample 

Matrix recovery samples are prepared by spiking a sample as 
described in section 4.6. The fortified sample is extracted 
exactly as described above for samples. The laboratory will 
spike and analyze 5% matrix spike samples (i.e. one matrix spike 
with every 20 samples). 

6.4 Duplicate Sample 

; For a minimum of 10% of the samples analyzed a duplicate sample 
I will be taken at sampling and a duplicate analysis will be 
j performed. This will be carried out to insure that an estimate 
! of precision will be available. 

7.0 GC/MS Calibrations 

Prior to use of the method for low level analysis of PAH, a five-
i point response factor calibration curve must be established showing 
I the linear range of the analysis. The concentrations of standards 
i used to construct the calibration curve are 20, 40, 240, 1200, and 

4800 ng/mL. These concentrations correspond to 2.5, 5, 30, 150, and 
600 ng/L and 200, 400, 2400, 12000, and 48000 ng/L in the low and 
medium level methods, respectively. If the concentration of any 
target compound in a sample exceeds the linear range defined by the 
standards above, the extract must be diluted so that the 
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concentrations of all target compounds fall within the range of the 
calibration curve. For every 12 hours of GC/MS analysis, the mass 
spectrometer response for each PAH relative to the internal standard 
is determined, as described in the Calculations section, using daily 
check standards at concentrations of 40 ng/ml. Daily response 
factors for each compound must be compared to the inUial calibration 
curve. If the daily response factors are within +^5^ercent of the <^3^ /V 
corresponding calibration curve value the analysis may proceed. If, ^ 
for any analyte, the daily response factor is not within j;^percent ^ 
of the corresponding calibration curve value, a five-point 
calibration curve must be repeated for that compound prior to the 
analysis of samples. 

Qualitative identification of target compounds will follow the 
relative retention time (RRT) criteria. Table 2 contains example RRT 
data for these compounds. 

8.0 Daily GC/MS Performance Tests 

The GC/MS will not be tuned to meet decafluorotriphenylphosphine 
(DFTPP) ion abundance criteria. EPA has dropped this requirement for 
selected ion monitoring (SIM) methods. This allows the laboratory to 
tune the instrument to maximize the sensitivity for the compounds 
being analyzed as described below. 

Mass tuning will be performed using the mass calibration compound 
FC43. Tuning will be performed to maximize the sensitivity of the 
mass spectrometer for the mass range of compounds being analyzed. In 
the FC43 spectra, the ion abundance of masses 131 and 219 are 
adjusted to a approximate ratio of 1:1. These two ions are then 
maximized to be approximately 50 to 70% of the ion abundance of the 
base mass 69. This procedure maximizes the sensitivity of the 
instrument in the mass region of interest for the PAH analysis. 

9.0 Gas Chromatography/Mass Spectrometry Analysis 

Just prior to analysis an aliquot of internal standard solution is 
transferred to the sample vial using a 250 uL syringe to give a final 
internal standard concentration of 40 ng/mL in the extract. 
Representative aliquots are injected into the capillary column of the 
gas chromatograph using the following, or similar conditions; 

Injector Temp - 250oc 
Transfer Line Temp - 290^0 
Initial Oven Temp - 30oc 
Initial Hold Time - 1 min. 
Ramp Rate - lO^C/min. 
Final Temperature - 325^0 
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The effluent from the GC capillary column is fed directly into the 
ion source of the mass spectrometer. The MS is operated in the 
selected ion monitoring (SIM) mode using appropriate windows to 
include the quantitation and confirmation masses for each PAH as 
shown in Table 1. For all compounds detected at a concentration 
above the MDL, a check is made to insure the confirmation ion is 
present. 

10.0 Calculations 

10.1 Qualitative Identification 

Obtain EICPs for the primary m/z and the confirmatory ion. The 
following criteria must be met to make a qualitative 
identification: 

The characteristic masses of each parameter of interest must 
maximize in the same or within one scan of each other. 

The retention time must fall within +30 s of the retention time 
of the authentic compound. 

The relative peak heights of the primary ion compared to the 
confirmation or secondary ion masses in the EICPs must fall 
within +20% of the relative intensities of these masses in a 
reference mass spectrum. The reference mass spectrum can be 
obtained from a standard analyzed in the GC/MS system or from a 
reference library. In some instances a compound that does not 
meet secondary ion confirmation criteria may still be determined 
to be present in a sample after close inspection of the data by 
the mass spectrometric specialist. Supportive data includes the 
presents of the secondary ion but the ratio is greater than + 
20% of the primary ion which may be caused by an interference of 
the secondary ion. When the primary ion is not affected by 
interferences and the decision is agreed to by the reviewer, the 
compound is flagged with an asterisk (*) on the sample summary 
sheet. 

Structural isomers that have very similar mass spectra and less 
than 30 s difference in retention time, can be explicitly 
identified only if the resolution between authentic isomers in a 
standard mix is acceptable. Acceptable resolution is achieved 
if the baseline to valley height between the isomers is less 
than 25% of the sum of the two peak heights. Otherwise, 
structural isomers are identified as isomeric pairs. 
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10.2 Quantitation 

The following formula is used to calculate the response factors 
of the internal standard to each of the calibration standards. 

RF = (AsCi3)/(Ai3C3) 

where: 

A3 = Area of the characteristic ion for the parameter to be 
measured. 

Ais = Area of the characteristic ion for the internal standard. 
Ci3 = Concentration of the internal standard, (ng/mL). 
C3 = Concentration of the parameter to be measured, (ng/mL). 

Based on these response factors, sample extract concentrations 
for each PAH is calculated using the following formula. 

Ce = (As)(Is) 
(Ais)(RF) 

where; 

Ce = Sample extract concentration (ng/mL) 
A3 = Area of the characteristic ion for the parameter to be 

measured. 
Ais = Area of the characteristic ion for the internal standard. 
I3 = Amount of internal standard added to each extract 

(ng/mL). 

The actual sample concentration (C) for each compound is 
calculated by the following formula: 

Vp 
C = (Ce) X , 

s 
C = Concentration in Sample (ng/L) 
VE = The final extract volume (mL), and 
Vg = The original volume of sample extracted (L). 

11.0 Quality Control/Quality Assurance 

11.1 GC/MS Tuning 

The GC/MS is tuned as described in section 8.0. 



jEnseoo 
STANDARD OPERATING PROCEDURE 

Page: 10 of 19 

Title: DETERMINATION OF LOW LEVEL (PART PER TRILLION) 
PAH AND HETEROCYCLES IN WATER 

11.2 GC/MS Initial Calibration and Continuing Calibration Check 

Prior to the use of the method for low level analysis of PAH, a 
five-point response factor calibration curve must be established 
showing the linear range of the analysis. 

Each calibration standard is analyzed and the area of the 
primary characteristic ion is tabulated against concentration 
for each compound. The response factor (RF) for each compound 
at each concentration level is calculated using the following 
equation: 

RF = As V Cij 

Ais Cg 

Ag = Area of the characteristic ion for the compound to be 
measured. 

Ais = Area of the characteristic ion for the specific internal 
standard. 

Cig = Concentration of the internal standard 
Cg = Concentration of the compound to be measured. 

For every 12 hours of GC/MS analysis, the mass spectrometer 
response (RF) for each PAH of interest (Table 1) relative to the 
internal standard is determined. 

These daily response factors for each compound must be compared 
to the initial calibration curve. The percent difference is 
calculated using the following equation: 

% Difference = RFI - RFC X 100 

RFI 

RFI = Average response factor from initial calibration. 

RFC = Response factor from current verification check 
standard. 

If the daily response factor are within +35 percent of the 
corresponding calibration curve value the analysis may proceed. 
If, for any analyte, the daily response factor is not within +35 
percent of the corresponding calibration curve value, a five-
point calibration curve must be repeated for that compound prior 
to the analysis of samples. 
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11.3 Method Blank Analysis 

A method blank consists of deionized, distilled laboratory water 
carried through the entire analytical scheme (extraction, 
concentration, and analysis). The method blank volume must be 
approximately equal to the sample volumes being processed. 

Method blank analysis are performed at the rate of one per 
case*, each 14 calendar day period during which samples in a 
case are received, with every 20 samples of similar 
concentration and/or sample matrix, or whenever samples are 
extracted by the same procedure, whichever is most frequent. 

An acceptable method blank analysis must not contain any target 
compound in Table 1 at concentrations 5 times greater than 
Method Detection Limits (MDL). If the method blank does not 
meet these criteria, the analytical system is out of control and 
the source of the contamination must be investigated and 
corrective measures taken and documented before further sample 
analysis proceeds. 

* A case is a group or a set of samples collected from a 
particular site over a given period of time. 

11.4 Surrogate Compound Analysis 

The laboratory will spike all samples and quality control 
samples with deuterated PAH surrogate compounds. The surrogate 
compounds will be spiked into the sample prior to extraction and 
this will measure individual sample matrix effects associated 
with sample preparation and analysis. They will include 
naphthalene-dg, fluorene-diot and chrysene-di2-

RMAL will take corrective action whenever the surrogate recovery 
for any one or more surrogates is outside the following acceptance 
criteria: 
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Surrogate Acceptance Criteria % 
Low-Level 

Naphtha]ene-d8 14-108 
Fluorene-dlO 41-162 
Chrysene-dl2 10-118 

The following corrective action will be taken when required as stated 
above: 

a) Check calculations to assure there are no errors; 
b) Check internal standard and surrogate solutions for 

degradation, contamination, etc., and check instrument 
performance; 

c) If the surrogate recovery is outside the control limits, 
the secondary ion may be used to check the quantitation of 
the surrogate. If the secondary ion meets within the 
control limits this recovery is reported with flag of # 
next to the percent recovery. 

d) If the upper control limit is exceeded for only one 
surrogate, and the instrument calibration, surrogate 
standard concentration, etc. are in control, it can be 
concluded that an interference specific to the surrogate 
was present that resulted in high recovery and this 
interference would not affect the quantitation of other 
target compounds. The presence of this type of interference 
can be confirmed by evaluating the chromatographic peak 
shapes in ion intensities of the surrogate. 

e) If the surrogate could not be measured because the sample 
required a dilution, no corrective action is required. The 
recovery of the surrogate is recorded as D with the note 
surrogate diluted out. 

f) Reanalyze the sample or extract if the steps above fail to 
reveal a problem. If reanalysis of the extract yields 
surrogate recoveries within the stated limits, then the 
reanalysis data will be used. Both the original and 
reanalysis data will be reported. 

11.5 Matrix Spike Analysis 

The laboratory will spike and analyze 5% matrix spike samples. 
RMAL will spike seven representative compounds into water. 
These compounds and the spiking levels as listed in section 4.4. 
The initial matrix spike criteria for data validity are as 
follows: 
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The average of the percent recoveries for all seven 
compounds must fall between 20 and 150 percent. 
Only one compound can be below its required minimum percent 
recovery. These minimum percent/recoveries are: 

10% for chrysene and benz(e)pyrene 
20% for all other compounds. 

Criteria for data validity for each individual matrix spike -
compound will be developed as data is collected and will be 
updated on a quarterly basis. 

If the matrix spike criteria are not met, the matrix spike 
analysis will be repeated. If the subsequent matrix spike 
analysis meets the criteria, then the reanalysis data will be 
used. If not, the data for the sample will be reported but 
qualified as being outside the acceptance criteria of the 
method. Both the original and reanalysis data will be reported. 

11.6 Duplicates 

The laboratory will analyze 10% duplicate samples. Percent 
difference between duplicates will be calculated for each 
detected compound. 

12.0 Data Deliverables 

Data is presented in the format described in Exhibit 8 of Organic SOW 
7/87 for the Contract Lab Program. The various items in the data 
package are listed below; 

1) Sample Traffic Reports or Chain-of-Custody 

2) Sample Data Summary Package Including: 

Case narrative 
Tabulated ta^et compound results by fraction 
Surrogate spike analysis results by fraction 
Matrix spike/matrix spike duplicate results by fraction 
Blank data by fraction 

3) Sample Data Package including: 

Case narrative 
Traffic reports 
Semi volatiles Data 
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The semi volatiles data packages will include a QC summary, the raw 
sample data, standards data and raw QC data. 
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TABLE 1 
COMPOUNDS AND MS QUANTITATION MASS IONS 

Compound 
Quantitation 

Mass Ion Confirmation Ion 
Internal 

Standard Reference 

Polynuclear Aromatic Hydrocarbons (PAH) 

Naphthalene 128 102 1 
Acenaphthylene 152 151 1 
Acenaphthene 154 153 1 
F1uorene 166 165 1 
Phenanthrene 178 176 2 
Anthracene 178 176 2 
Fluoranthene 202 200 2 
Pyrene 202 200 2 
Benzo(a)anthracene 228 226 3 
Chrysene 228 226 3 
Benzof1uoranthenes 252 250 3 
Benzo(a)pyrene 252 250 3 
Indeno(1,2,3,cd)pyrene 276 274 3 
01benz(a,h)anthracene 278 279 3 
Benzo(g,h,i)perylene 276 274 3 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 134 1 
2) Fluorene-dlO 176 174 1 
3) Chrysene-dl2 240 241 3 
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TABLE 1 (Continued) 

Compound 
Quantitation 

Mass Ion 

Heterocycles and Other PAH 

Indene 116 
Indole 117 
2,3-dlhydrolndene 117 
2,3-benzofuran 118 
Quinoline 129 
Benzo(b)thiophene 134 
2-methylnapthalene 141 
1-methylnapthalene 141 
Biphenyl 154 
Carbazole 167 
Dibenzofuran 168 
Acridine 179 
Dibenzothiophene 184 
Perylene 252 
Benzo(e)pyrene 252 

Confirmation Ion 

115 
90 
118 
90 
102 
89 
115 
115 
153 
166 
139 
178 
139 
250 
250 

Internal 
Standard Reference 

2 
1 
2 
2 
3 
3 

Internal Standards 

1) Acenaphthene-dlO 164 
2) Phenanthrene-dlO 188 
3) Benzo(a)pyrene-dl2 264 

Surrogates 

1) Naphthalene-d8 136 
2) Fluorene-dlO 176 
3) Chrysene-dl2 240 

134 
174 
241 

1 
2 
3 
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TABLE 2 

RELATIVE RETENTION TIMES AND CONFIDENCE FOR THE COMPOUNDS 
ASSOCIATED WITH THE LOW LEVEL PAH AND HETEROCYCLE METHODOLOGY 

Absolute 
Retention Time Avq. RRT SD % RSD 95% Confidence 
(minutes) 

Avq. RRT 

Benzofuran 8:03 0.550 0.015 2.807 0.520-0.580 
Dihydroindene 8:45 0.590 0.016 2.765 0.558-0.622 
Indene 8:54 0.598 0.016 2.699 0.566-0.630 
Naphthalene-d8(Surr.) 11:14 0.733 0.017 2.289 0.699-0.767 
Naphthalene 11:16 0.735 0.017 2.289 0.701-0.769 
Benzo(b)thiophene 11:25 0.743 0.017 2.258 0.709-0.777 
Quinoline 12:06 0.783 0.017 2.140 0.749-0.817 
Indole 12:55 0.824 0.018 2.167 0.788-0.860 
2-methylnaphthalene 12:59 0.832 0.017 2.084 0.798-0.866 
1-methylnaphthalene 13:15 0.848 0.017 2.055 0.814-0.882 
B1phenyl 14:12 0.901 0.017 1.921 0.867-0.935 
Acenaphthylene 15:15 0.962 0.018 1.822 0.927-0.988 
Acenaphthene 15:44 0.988 0.018 1.849 0.952-1.024 
01benzofuran 16:09 1.011 0.018 1.791 0.975-1.047 

Fluorene-dlO(Surr.) 16:57 0.872 0.015 1.735 0.842-0.902 
Fluorene 17:01 0.875 0.015 1.745 0.845-0.905 
Dlbenzothiophene 19:08 0.974 0.016 1.617 0.942-1.006 
Phenanthrene 19:28 0.988 0.016 1.589 0.956-1.020 
Anthracene 19:34 0.994 0.016 1.597 0.962-1.026 
Acridlne 19:42 0.999 0.016 1.572 0.967-1.031 
Carbazole 20:02 1.013 0.015 1.487 0.983-1.043 
Fluoranthene 22:32 1.130 0.017 1.461 1.096-1.164 
Pyrene 23:07 1.157 0.017 1.443 1.123-1.191 

Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897 
Chrysene-dl2 (Surr.) 26:18 0.874 0.012 1.320 0.850-0.898 
Chrysene 26:22 0.876 0.012 1.320 0.852-0.900 
Benzof1uoranthenes 29:00 0.960 0.014 1.501 0.932-0.988 
Benzo(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016 
Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020 
Perylene 29:55 0.996 0.016 1.644 0.964-1.028 
Indeno(l,2,3 cd)pyrene 32:31 1.114 0.025 2.276 1.064-1.164 
Di benz(ahlanthracene 32:36 1.113 0.031 2.743 1.051-1.175 
Benzo(ghi)perylene 33:17 1.149 0.028 2.422 1.093-1.205 
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TABLE 3 

SELECTED ION MONITORING (SIM) SEQUENCES FOR PAH 

AND HETEROCYCLES 
/ 

Sequence # M/Z Scanned Scan # Range Start Time (min) 

1 90,115,116,117,118 0 - 399 0:00 
2 90,115,116,117,118 400 - 849 4:40 
3 89,102,128,129,134,136 850 - 1064 9:55 
4 90,115,117,141 1065 - 1169 12:26 
5 151,152,153,154,164 1170 - 1354 13:39 
6 139,165,166,168,176 1355-1524 15:49 
7 139,176,178,179,184,188 1525 - 1684 17:48 
8 166,167 1685 - 1799 19:40 
9 200,202,226,228,240 1800 - 2299 21:00 
10 241,250,252,256 . 2300 - 2479 26:50 
11 250,252,264,268 2480 - 2649 28:56 
12 274,276,278,279,302,303 2650 - 3500 30:55 
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TABLE 4 
LOW LEVEL PNA SPIKE RESULTS 

Cone. Percent 
Compound ng/L Recovery 

2,3-Benzofuran # 4.3 86 
2,3-Dihydroindene 4.7 94 
IH-Indene # 4.3 87 
Naphthalene 5.9 118 
Benzo(B)thiophene # 3.8 76 
Quinoline 5.9 118 
IH-Indole # 4.7 94 
2-Methylnaphthal ene 5.0 101 
1-Methylnaphthalene 4.4 87 
Biphenyl 4.2 , 83 
Acenaphthylene 4.1 82 
Acenaphthene 4.4 88 
Dibenzofuran 4.0 81 
Fluorene 4.5 89 
Dibenzothiophene # 4.2 85 
Phenanthrene 5.3 105 
Anthracene 4.4 89 
Acridine 5.4 107 
Carbazole 5.2 104 
Fluoranthene 5,0 101 
Pyrene 5.1 102 
Benzo(A)anthracene 4.1 82 
Chrysene 4.2 83 
Benzo fB)f1uoranthrene 4.0 80 
Benzo(K)f1uoranthrene 4.8 97 
7,12-Dimethylbenzanthracene # 3.5 70 
Benzo(E)pyrene 4.0 80 
Benzo(A)pyrene 4.7 95 
Perylene 4.0 80 
3-Methylcholanthrene 4.0 81 
Indeno(l,2,3-CD)pyrene 4.4 88 
Dibenz(A,C)anthracene 4.5 90 
Di benz(A,H)anthracene ' 4.7 93 
Benzo(6,H,I)pery1ene 4.9 98 
Naphthalene-d8 * 72 
Fluorene-dlO * 84 
Chrysene-dl2 * 74 
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Note: All compounds spiked at 5 ng/L. 
# Qualitative confirmation ion greater than +-20% of reference spectrum, 
* Surrogate compound. 
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PHENOLICS, TOTAL RECOVERABLE 

Method 420.2 (Colorimetric, Automated 4-AAP with Distillation) 

STORET NO. 32730 

1. Scope and Application 
1.1 This method is applicable to the analysis of drinking, surface and saline waters, domestic 

and industrial wastes. 
1.2 The method is capable of measuring phenolic materials from 2 to SOO ug/1 in the 

aqueous phase using phenol as a standard. The working ranges are 2 to 200 ug/1 and 10 
to 500 ug/1. 

2. Summary of Method 
2.1 This automated method is based on the distillation of phenol and subsequent reaction of 

the distillate with alkaline ferricyanide and 4-amihoantipyrine to form a red complex 
which is measured at 505 or 520 nm. The same manifold is used with the AAI or AAII. 

3. Sample Handling and Preservation 
3.1 Biological degradation is inhibited by the addition of 1 g/1 of copper sulfate to the 

sample and acidiflcation to a pH of less than 4 with phosphoric acid. The sample should 
be kept at 4*C and analyzed within 24 hours after collection. 

4. Interference 
4.1 Interferences from sulfur compounds are eliminated by acidifying the sample to a pH of 

less than 4.0 with HjP04 and aerating briefly by stirring and adding CUSO4. 
4.2 Oxidizing agents such as chlorine, detected by the liberation of iodine upon acidification 

in the presence of potassium iodide, are removed immediately after sampling by the 
addition ofan excess of ferrous ammonium sulfate (6.5). If chlorine is not removed, the 
phenolic compounds may be partially oxidized and the results may be low. 

4.3 Background contamination from plastic tubing and sample containers is eliminated by 
filling the wash receptacle by siphon (using Kel-F tubing) and using glass tubes for the 
samples and standards. 

5. Apparatus 
5.1 Technicon AutoAnalyzer (I or 11) 

5.1.1 Sampler equipped with continuous mixer. 
5.1.2 Manifold. 
5.1.3 Proportioning pump II or III. 
5.1.4 Heating bath with distillation coil. 
5.1.5 Distillation head. 
5.1.6 Colorimeter equipped with a 50 mm flow cell and 505 or 520 nm filter. 
5.1.7 Recorder. 

6. Reagents 
6.1 Distillation reagent: Add 100 ml of conc. phosphoric acid (85% H)P04) to 800 ml of 

distilled water, cool and dilute to 1 liter. 

Issued 1974 
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6.2 Buffered potassium ferricyanide: Dissolve 2.0 g potassium ferricyanide, 3.1 g boric acid 
and 3.7S g potassium chloride in 800 ml of distilled water. Adjust to pH of 10.3 with 1 N 
sodium hydroxide (6.3) and dilute to 1 liter. Add 0.S ml of Brij-3S. Prepare fresh weekly. 

6.3 Sodium hydroxide (IN): Dissolve 40 g NaOH in SOO ml of distilled water, cool and dilute 
to 1 liter. 

6.4 4-Aminoantipyrine: Dissolve 0.6S g of 4-aminoantipyTine in 800 ml of distilled water and 
dilute to 1 liter. Prepare fresh each day. 

6.5 Ferrous ammonium sulfate: Dissolve 1.1 g ferrous ammonium sulfate in 500 ml distilled 
water containing 1 ml H2SO4 and dilute to 1 liter with freshly boiled and cooled distilled 
water. 

6.6 Stock phenol: Dissolve 1.00 g phenol in 500 ml of distilled water and dilute to 1000 ml. 
Add 1 g CUSO4 and 0.5 ml conc. HjP04 as preservative. 1.0 ml = 1.0 mg phenol. 

6.7 Standard phenol solution A: Dilute 10.0 ml of stock phenol solution (6.6) to 1000 ml. 
1.0 ml = 0.01 mg phenol. 

6.8 Standard phenol solution B: Dilute 100.0 ml of standard phenol solution A (6.7) to 1000 
ml with distilled water. 1.0 ml = 0.001 mg phenol. 

6.9 Standard solution C: Dilute 100.0 ml of standard phenol solution B (6.8) to 1000 ml with 
distilled water. 1.0 ml = 0.0001 mg phenol. 

6.10 Using standard solution A, B or C prepare the following standards in 100 ml volumetric 
flasks. Each standard should be preserved by adding 0.1 g CUSO4 and 2 drops of conc. 
HjPO4tol00.0ml. 

( 

c 
ml of Standard Solution 

Solution C 

1.0 
2.0 
3.0 
3.0 

Cone, ug/1 

1.0 
2.0 
3.0 
3.0 

Solution B 

1.0 
2.0 
3.0 

10.0 

10.0 
20.0 
30.0 

100.0 

Solution A 

2 
3 
3 

200 
300 
300 

7. Procedure 
7.1 Set up the manifold as shown in Figures I or 2. 
7.2 Fill the wash receptacle by siphon. Use Kel-F tubing with a fast flow (1 liter/hr). 
7.3 Allow colorimeter and recorder to warm up for 30 minutes. Run a baseline with all 

reagents, feeding distilled water through the sample line. Use polyethylene tubing for 

420.2-2 
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sample line. When new tubing is used, about 2 hours may be required to obtain a stable 
baseline. This two hour time period may be necessary to remove the residual phenol from 
the tubing. 

7.4 Place appropriate phenol standards in sampler in order of decreasing concentration. 
Complete loading of sampler tray with unknown samples, using glass tubes. 
NOTE 1: If samples have not been preserved as instructed in (3.1). add 0.1 g CUSO4 and 
2 drops of conc. HjP04 to 100 ml of sample. 

7.3 Switch sample line from distilled water to sampler and begin analysis. 
8. Calculation 

8.1 Prepare standard curve by plotting peak heights of standards against concentration 
values. Compute concentration of samples by comparing sample peak heights with 
standards. 

9. Precision and Accuracy 
9.1 In a single laboratory (EMSL), using sewage samples at concentrations of 3.8,13,43 and 

89 ug/1, the standard deviations were tO.3, ±0.6, ±0.6 and ± 1.0 ug/1, respectively. At 
concentrations of 73, 146, 299 and 447 ug/1, the standard deviations were ±1.0, 
±1.8, ±4.2 and ±3.3 ug/1, respectively. 

9.2 In a single laboratory (EMSL), using sewage samples at concentrations of 3.3 and 82 
ug/1, the recoveries were 78% and 98%. At concentrations of 168 and 489 ug/1, the 
recoveries were 97% and 98%, respectively. 

Bibliography 

1. Technicon AutoAnalyzer II Methodology, Industrial Method No. 127-71W, AAII. 
2. Standard Methods for the Examination of Water and Wastewater, 14th Edition, p 374, 

Method 310 (1973). 
3. Gales, M.E and Booth, R.L., ̂ 'Automated 4 AAP Phenolic Method", AWWA 68,340 (1976). 
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HEALTH AND SAFETY PLAN 

Introduction 

This Health and Safety Plan applies to personnel who will potentially be 
exposed to groundwater affected by creosote or coal tar constituents during the 
retrieval of groundwater samples from active pumping wel 1s, the GAC plant, 
monitor wells, and piezometers. This plan has been designated to comply with, 
as a minimum, the requirements set forth in 29 CFR 1910.120, the OSHA standards 
governing hazardous waste operations. In no case may work be performed in a 
manner that confl icts with the intent of or the safety concerns expressed in 
this plan. 

Materials of Concern and effects of Overexposure 

The materials of concern which have been identified for this project are 
coal tar and creosote related materials including naphthalene, other 
polynuclear aromatic hydrocarbons (PAH) and phenolic compounds. 

Coal tar and creosote are typically irritating to the eyes, skin and 
respiratory tract. Acute skin contact may cause burning and itching while 
prolonged contact and poor hygiene practices may produce dermatitis. Prolonged 
skin contact with creosote must be avoided to prevent the possibility of skin 
absorption. 

Naphthalene is a hemolytic agent which, upon overexposure to the vapor or 
ingestion of the solid, may produce a variety of symptoms associated with the 
breakdown of red blood cells. Naphthalene is also irritating to the eyes and 
repeated or prolonged contact has been associated with the production of 
cataracts. -

Repeated exposure to certain PAH compounds has been associated with the 
production of cancer. Contact of PAH compounds with the skin may cause 
photosensitization of the skin producing skin burns after subsequent exposure 
to ultraviolet radiation. 

Phenolics are generally strong irritants which can have a corrosive effect 
on the skin and can also rapidly penetrate the skin. Overexposure to phenols 
and phenolic compounds may cause convulsions as well as liver and kidney 
damage. 

Hazard Assessment 

Initial 

Because of the relatively low vapor pressures associated with PAH 
compounds (general ly less than 10"^ mm Hg at 20°C), they are not expected to 
present a vapor hazard. The most likely threat of exposure to these compounds 
will be via skin contact. 



TABLE 1 

ACTION LIMITS FOR AIR CONTAMINANTS 

Persistent 
Concentration in 

Limit the Breathing Zone Procedure 
N 

Lower 5 ppm Don respirators, step up 
monitoring. 

Upper 50 ppm Stop work and back off from 
immediate work area until levels 
subside in the breathing zone. 
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Action Limits 

The American Conference of Governmental Industrial Hygienists (ACGIH) has 
established threshold limit values (TLV) for phenol and naphthalene at 5 and 10 
ppm, respectively, as 8-hour time weighted averages (TWA). Based on these 
values, the action limits in Table 1 have been set. The lower limit of 5 ppm 
is based on the TLV for phenol while the upper limit of 50 ppm is based on a 
minimum protection factor of 10 for a half-mask, air purifying respirator. 

Response 

When the PID yields persistent breathing-zone readings at or above the 
1 ower action 1 imit, workers in the affected area wi 1 1 don respirators. Air 
sampling will continue on a more frequent basis. If readings are persistent at 
or above the upper limit, workers shall back off from the immediate work area 
until measured breathing-zone concentrations fall below the lower limit, at 
which time operations wil1 resume and normal air monitoring wil1 continue. If 
breathing zone levels do not fall below the upper limit, workers are to leave 
the work area and report the condition immediately to the City, the Engineer, 
or its representative. If necessary, engineering controls will be instituted 
to maintain vapor concentrations below the upper limit or arrangements will be 
made to upgrade to Level B protection. 

Personal Protective Equipment 

Personal protective equipment (PPE) wil1 be donned, as necessary, based on 
the hazards encountered. Listed below is the personal protective equipment to 
be utilized during this project and the conditions requiring its use. 

Personal Protective Equipment 

Coveralls - Polyethylene coated Tyvek if work involves contact with 
affected soil or groundwater. 

Boots - Chemical resistant type if work involves contact with 
affected soil or groundwater. 

Hard Hat - When working in the vicinity of operating heavy machinery. 

Face shield - If splash hazard exists. 

Gloves - Nitrile for potential contact with affected soil or groundwater. 

Respirator- MSA Comfp II with GMC-H Cartridges if PIO reading 
exceeds 5 ppm or if dust or odors become objectionable. 

Chemical Safety Goggles - If eye irritation occurs. 

Because of the carcinogenicity of certain PAH compounds, and because of 
the skin hazards associated with PAH and phenolic compounds, it is important 
that appropriate protective clothing be worn during work activities, which may 
involve the possibility of skin contact with affected soil or groundwater. As 
a minimum, the presence of visible creosote or coal tar related material shall 
constitute evidence of affected soil or groundwater. 
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Health and Safety Training 

Personnel covered by this Health and Safety Plan must have received 
appropriate health and safety training prior to their working on the site. 
Training will include: 

Requirements for and use of respirators and personal protective 
equipment. 

Required personal hygiene practices. 

Requirements for employees to work in pairs. 

Proper material handling. 

Proper sampling procedures. 

Maintenance of safety equipment. 

Effective response to any emergency. 

Emergency procedures. 

Hazard zones. 

Decontamination methods. 

General safety precautions. 

A copy of the Standard Safety Procedures (Table 2) will be given-to each worker 
covered by this Health and Safety Plan. 

Decontamination 

Administrative procedures require hygienic practices consistent with work 
hazards. Employees will be instructed in the training program on proper 
personal hygiene procedures. 

Contaminated, reuseable PPE, such as boots, hard hats, face shields and 
goggles, will be decontaminated prior to leaving the site. The decontamination 
procedure follows; 

Rinse with water to remove gross contamination. 

Wash in Alcpnpx pr equivalent detergent solution. 

Rinse with clean water. 

Contaminated, disposable PPE, such as Tyvek coveralls and gloves will be placed 
in 55-gallon drums and stored while arrangements are made for disposal. 
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TABLE 2 

STANDARD SAFETY PROCEDURES 

Employees are required to work in pairs. 

Wash face and hands prior to eating, smoking, or leaving the site. 

No smoking or eating is allowed in the work area during excavation or 
sampling activities. 

Wearing of contact lenses is not permitted in the work area. 

Contaminated material (e.g^, Tyvek coveralls) must be properly disposed of 
before leaving the site. 

All work must be conducted in accordance with local, state and federal EPA 
and OSHA regulations, particularly 29 CFR 1910.120. 
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Respirators, if used, wil 1 be cleaned and disinfected after each day of 
use. The facepiece (with cartridge removed) will be washed in a hypochlorite 
(or equivalent) disinfecting solution, rinsed in warm water and air dried in a 
clean place. 

Emergency Procedures 

This Health and Safety Plan has been established to allow site operations 
to be conducted without adverse impacts on worker health and safety as well as 
public health and safety. In addition, supplementary emergency response 
procedures have been developed to cover extraordinary conditions at the site. 

General 

All accidents and unusual events will be dealt with in a manner to 
minimize a continued health risk to site workers. In the event that an 
accident or other unusual event occurs, the following procedure will be 
followed: 

First aid or other appropriate initial action will be administered by 
those closest to the accident/event. This assistance will be 
conducted so that those rendering assistance are not placed in a 
situation of unacceptable risk. In the event that a worker is caught 
in a trench col lapse, call for emergency assistance immediately. 

All accidents/unusual events must be immediately reported to the 
Owner. 

All workers oh site should conduct themselves in a mature, calm 
manner in the event of an accident/unusual event, to avoid spreading 
the danger to themselves, surrounding workers and the community. 

Responses to Specific Situations 

Emergency procedures for specific situations are given in the following 
paragraphs. 

Worker Injury 

If an employee in an affected area is physically injured. Red Cross first-
aid procedures will be followed. Depending oh the severity of the injury, 
emergency medical response may be sought. 

If the injury to the worker is chemical in nature (e.g., overexposure), 
the following first-aid procedures are to be instituted: 

Eye Exposure - If affected solids or liquids get into the eyes, wash 
eyes immediately using large amounts of water and lifting the lower 
and upper lid occasionally. Obtain medical attention immediately. 

Skin Exposure - If affected solids or liquids get on the skin, 
promplty wash the affected skin using soap or mild detergent and 
water. Obtain medical attention immediately when exposed to 
concentrated solids or liquids. 
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Inhalation - If a person inhales large amounts of a toxic vapor, move 
the exposed person to fresh air at once. If breathing has stopped, 
perform artificial respiration. Keep the affected person warm and at 
rest. Obtain medical attention as soon as possible. 

Swallowing - When affected solids or liquids have been swallowed, the 
Poison Control Center will be contacted and their recommended 
procedures followed. 

Emergency Notification 

In an extraordinary event that might be damaging to personnel or adjacent 
property, immediate notification of the proper emergency service will be 
required. The proper emergency service is determined by the nature of the 
emergency. 

EMERGENCY NOTIFICATION 

Fire Department 911 

Ambulance 911 

Police Department 911 

Methodist Hospital 932-5000 

Poison Control Center . 347-3141 

OTHER CONTACTS 

MPCA - Michael Vennewitz 612-296-7782 

EPA - Erin Moran 312-886-7238 

City of St. Louis Park - James Grube . 612-924-2551 

- William Gregg 612-924-0117 
(ENSR) 
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COMMUNITY REUTIONS PLAN 



COMMUNITY RELATIONS PLAN 

The Initial Sampling Plan is to be completed in accordance with the Consent Decree - Remedial 

Action Plan for Reilly Tar & Chemical Corporation's St. Louis Park, Minnesota, NJ'Xi. Site. All 

community relations programs related to this work will be coordinated through the following agencies: 

United States Ms. Judy Beck 

United States Environmental Protection Ageni^ 

(312) 353-1325 

State of Minnesota Ms. Susan Bnistman 

Minnesota Pollution Control Agency 

(612)296-7769 

Gty of SL Louis Park Ms. Sharon Klumpp 

City of St. Louis Park 

(612) 924-2523 

Information necessary to conduct the Community Relations Plan will be provided by the City and 
Reilly. 




